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STATE or Tue CASE, &c, 


"H E attention of the learned world be- 
A. ing at preſent wholly turned on phy- 
ſical n and enquiries, ſome em— 
bracing the method of philoſophiſing eſta- 
liſhed by Sir Isaac Newrox, and others as 

warmly ſtanding up for the opinions o Mr. 

 HuTcniNsoN, the public will not, 1 fatter 

myſelf, diſlike to have a fair, candid, and 
impartial ſtate of the caſe eee theſe two 
authors laid before them, that ſo every one, 
ſeeing what the tenets of both are, and 
wherein they differ, may be enabled, with 
very little trouble, to judge and determine 


for himſelf. Nor can this be thought a uſe- 


leſs undertaking by any one who conſiders 


the high opinion entertained from the re- 


moteſt antiquity, by the good and great, of 
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the importance of phyſical knowlege, and 
the benefits accruing from a right under- 
=_ ſtanding of it to the ſons of men; the 
| brighteſt parts and ableſt pens in all ages 
and nations having ever been exerciſed and 
employed in the reſearches of nature. The 
diligent application to the ſtudy of this ſci- 
ence, of late years more than ever, amongſt 
the moderns, and their unwearied endea- 
vours to improve and enrich it with new ob- 
ſervations and experiments, ſufficiently fhew _ 
how much they are perſuaded of its ſuperior 
worth and' excellence; ſo that mankind, 
however they may have differed in their L 
opinions concerning the various and almoſt f : 
numberleſs ſchemes and hypotheſes that have 1 
been offered to the world, to explain and ac- 
count for the operations of nature, yet in this 
are unanimous, that the ſtudy and contempla- 
tion of them are well worthy the time and 
thoughts of every one who has them to ſpare. 
And very right and fit it is that they ſhould 
be ſo, ſince "a who beſt knows the wants of 
his creature man, has thought proper, in in- 
finite wiſdom, to begin his gracious revela- 
tion to us with a 0 ad explanation 
of the works of his almighty power, in the 
creation 
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Efeation and formation of the world. Nor 
does he teach and inſtruct us in zhe inviſible 
things of himſelf, otherwiſe than through 
the medium of e things that are made; and 
therefore he firſt gave us the knowlege of 
the natural world, that through it we might 

attain to that of the ſpiritual. The foot of 
the ladder was let down to earth, that we 
thereon might aſcend to heaven. The true 
knowlege of nature then being a thing of 
40 high and momentous a concern to us, a 
diſquiſition into it, when made with mo- 
deſty and humility, as all ſuch ought to be 
made, can at no time be unacceptable to 
thoſe who have any regard for true ſcience. 
But it will, I may preſume to hope, be more 
particularly ſo at this time, when the ſur- 
priſing phænomena of electricity, and many 
other very nice experimental diſcoveries | 
lately made, ſeem greatly to have awakened 
and excited the curioſity and attention of 
mankind, and to promiſe a more juſt and 
ſatisfactory account of the cauſe of motion, 
and agency of nature, than the penetration 
of philoſophers has yet been able to aſſign. 

' Philoſophy, we know, is a ſcience bi 
of improvement; and, as it is a public trea- 
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ſary, open to and collected for the uſe of 


all, ſyſtematic views and private intereſts 
ſhould have no place here, but general en- 


couragement ſhould be given to any the 


meaneſt contributor who can in any wiſe 
enrich it, though it be but with a mite. 


Mine pretends not to be more; but, ſuch as 


it is, I offer it the reader, I am ſure, with 


an humble heart, and beg he will not let it 
_ paſs with him or his Ende for ſterling, if 
= - appears. upon the ſtricteſt trial not to 


be ſo. | 


The NewTONIAN ſyſtem has now been 


in poſſeſſion of the chair for ſome years: 
but there have appeared, fince its firſt publi- 
cation, ſome treatiſes on philoſophical ſub- 


light which revelation afforded him, Sem, 


jects by a very curious and inquiſitive per- 5 
fon (as * Mr. WIISTON juſtly calls him) 
Mr. HUTCHINSON, who thought that by the 


: ated with his own obſervations, he ſaw 
farther into the conſtitution of the univerſe, 
and the operations carried on in it, than Sir 
Is Aac had done. As the publication of theſe 
a pieces Was at a time when Sir Is AAC had. 


20 The GELS and latitude found, e. 


ſet 
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ſet the learned on a warm purſuit after phy- 
ſical knowlege, and as, by their titles, they 
certainly promiſed and pretended to ſome- 
thing very great and important, as well as 
new and ſurpriſing, one ſhould have thought 
they would have been immediately can- 
vaſſed, and thoroughly ſifted, that ſo the 
wheat might have been ſeparated from the 
chaff, and gathered into the common gra- 
nary. But experience has ſhewn us this F 
was not the caſe. Their claim has been 
| flighted and neglected, and they have been 
greatly —— and oppoſed; and what 
is amazing, 827 almoſt incredible, in ſo cu- 
*rious and inquiſitive an age, it has been 
| chiefly, if not altogether, either by thoſe 
who, through ſome prejudices, (incident alas 
to the greateſt and beſt of men!) have 
judged — 55 determined without reading or 
hearing the merits of the cauſe, or by thoſe 
whoſe lndglence was content to ſuffer ſuch 
to. judge and determine for them. But their 
claim has lately been revived again, and a 
ſecond hearing demanded (if the firſt could 
be called a hearing) before ſentence is paſſed. 
A new edition of Mr. HuTCyinsoN's works, 
which were before grown ſcarce and out of 


9 print, 
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print, has put them into every body's hands, 
Many perſons of leiſure and curioſity, have 
ing carefully peruſed, and given them a fair 


and impartial examination, have highly ap- 


proved of his general plan, without thinking | 


themſelves obliged, upon that account, to 


ſubmit implicitly to him 1n every particular 


etymology, or interpretation, as infallible. 
And this they have done, not out of any ſu- 
perſtitious bigotry, deſire of novelty, or love 
of paradox and ſyſtem, (to which no people 

have a more mortal averſion) but a ſober, 

| ſerious, and rational conviction of its truth 

and rectitude, the reaſons of which they 
have been always ready to give, either in 
converſation or writing, could they but meet 


with common ee and civility, To 


move the court that theſe may be granted 


them till the evidence be produced, ab the 


cauſe determined as truth and juſtice ſhall 
require, is the deſign of the preſent under- 
taking. 


Oue great reaſon why Mr. Hurchixsox' Ss 


diſcoveries have not been received, at leaſt 
examined to ſee whether they deſerve it or 
no, I am fully perſuaded, upon a thorough 


conſideration of the matter, is this—It has 
been 


* 
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been an opinion for ſome time entertained, 
that Sir Isaac's philoſophy is abſolutely cer- 
tain and infallible, becauſe it is founded upon 
and proved by mathematical principles and 
demonſtrations, which are in themſelves uni- 


verſally allowed to be ſo. Now, if by an en- 
quiry into the nature, uſe, and application of 


mathematics, it could be ſhewn what thoſe 
things are which they are capable of proving, 
and then from Sir Isaac's works what he 
| himſelf ſays he has proved by them, it would 


lay open the ſtate of the caſe, with regard to 


the preſent ſituation of affairs in the philo- 
ſophical world, and make it perfectly clear 
and intelligible to the very meaneſt capa- 


city; as it would ſhew at one view, what 
room there is for any farther improvements, 


and, conſequently, what regard the claim of 
Mr. HuTcninsoN, or any bo Bs author who 
writes after Sir IsAAc, may deſerve to have 
paid it. How far this is done in the follow- 


ing pages muſt be left to the judgment of 
my readers, when they have conſidered the 
reaſoning in them. If any perſon, when he 


has done that, ſhall think it worth his while 


to condeſcend fo far as to point out my er- 


rors to me, in a ſpirit « of candour and good 
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manners, (as I hope it will be allowed I have 


treated all thoſe whom I have had occaſion 


to mention in the courſe of this undertaking) 
I ſhall eſteem him my greateſt benefaQtor, 
nor fail to make him my public acknowlege- 
ments, And one thing I can ſincerely pro- 
miſe him for his encouragement, that he 
| ſhall ſind it is no ſort of difficulty or hardſhip 
to me to own. myſelf miſtaken. — This pre- 
miſed, I proceed to the enquiry. 


AND here, as it is the beſt way, before we | 


enter upon any diſquiſition, to have the terms 
defined, and the ſenſe we uſe them in fully 

| aſcertained, that ſo there may be no miſtake 

or miſunderſtanding about them, I ſhall ber 
gin with a definition of / 4759 Ac s and mat 1 


tics. The ſcience of phy/ics then, I appre- 
hend, as appears by its very name, 1s that 


| which teaches us to underſtand the opera- 


tions of nature, i. e. how matter acts upon 
matter, and produces all thoſe various effects, 
or phenomena, which we every day ſee pro- 


_ duced in the world. Mathematics, on the 


other hand, treat of magnitude and numbers, 
inſtructing us how to meaſure, eſtimate, and 


compute the different diſtances, magnitudes, 5 


and motions of bodies, with reſpect to one 
another, 
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another*. From theſe definitions, the widely 
different nature and genius of each ſcience, 
J think, plainly appears. The one is con- 
verſant about cauſes, the other, effects: the 
one finds out the agents which produce mo- 
tion, the other ſettles and adjuſts the propor- 
tions of the powers of thaſe agents: the one 
ſhews what it is that acts upon all bodies, 
the other, the mode and degree of its acting 5 
upon different bodies in dif ret circum- 
ſtances. To diſcover the properties of mat⸗ 
ter, what matter is agent and what patient, 
how the one is ſupported in its agency, and 
how the other is diſpoſed and contrived to 
receive that agency, is the buſineſs of phyſics. 
When this is once ſettled and eſtabliſhed, 
then let mathematics have their full play, 
and they will appear in their true beauty 
and excellency; their ute will be as great as 
their moſt ſauguine admirers contend for, 


* The definitions given by Cranes in his Cycro- 
PEDIA are to the ſ.me effect with thoſe here ſet down, 
though not expreſſed exactly in the fame words: . Na- 
tural phileſephy, otherwiſe called phyſics, is that ſcience 
© which conſiders the powers of nature, the properties of 

c natural | adies, and their mutual action on one another. 
« Mathematics is the ſcience of q»antity, or a ſcience that 
* conſiders things as computable, or mecſuralble.” 
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and the reſult of their application firm and 
laſting. Very entertaining and inſtructive 
will it be, by making experiments with them, 
to obſerve the different effects that the agents 
and patients ſo fitted and contrived produce, 
in various caſes and circumſtances, upon 
different parcels and quantities of matter, 
differently ſituated and diſpoſed, by their va- 
rious and different aſſociations and combi- 
nations. We ſhall every day be diving far- 
ther into the minutiæ and arcana of nature, 
and proving the exiſtence and operation of 
our pre- eſtabliſhed, general, phyſical cauſes, 
by ſhewing their agency and the manner of 
it in particular inſtances. But ſhould any 
man ſet himſelf to interpret and explain the 
ænigmata in the book of nature, without 
having firſt ſome general key to it, or ven- 
ture himſelf in her labyrinth, forgetting 
to take a clue with him that would lead him 
ſafe through its numberleſs turnings and 
: windings, ] much fear he would fon find 
himſelf ſtrangely puzzled and bewildered, 
and be but too much the occaſion of mirth 
and entertainment for the raſhneſs and folly 
of his attempt, to thoſe who, having wiſely 
before-hand provided themſelves with both, 
12 DEER have 
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have been able, with very little trouble, to 
underſtand and find their way through them. 
The cauſes of nature are not to be diſcovered 
by mathematics, though her effects may be 
aſcertained by them. And was any one to 
attempt any thing of that kind—(Was he, 
for inſtance, to undertake to ſhew how fire 
burns by algebra, to explain the nature and 
operations of the fun by trigonometry, or 
aſſign the cauſe of vegetation from the 
theory of conic ftions). he would, I ſup- 
poſe, and that very deſervedly, provoke the 
laughter and incur the contempt of all ranks 
and degrees of people: and yet to give a ſas 
tisfactory account of all theſe things is the 
_ buſineſs of a 72 cal writer. Nor is this all; 
but whoever attempts to guels at cauſes (for | 
it can be called nothing better than gueſſing) 
merely from the ſuperhcies and appearance 
of things that preſents ittelf in effect-; who- 
ever makes tne miſtreſs to wait upon the 
handmaid, goes firit to work wit}, matnema- 
tics, and computes by obſervations and ex- 
periments the proportions of the motions of 
bodies in particular caſes, and then igfers, by L 
deduction from what he ſees only, the cauſes 
of thoſe motions, and that nut in ſuch parti- 
cular 
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12 Fair, Candid, and Imſiartial 
cular caſes alone, but makes the application 
general and univerſal, poſſibly may, and pro- 
bably will, run into many ſtrange and fatal 
miſtakes, which, beſides obſtructing the path 
leading to the knowlege of the particular 
about which he makes them, will prevent his 
coming to the truth, almoſt in any point, 
while he retains them.—I will beg leave to 
ſet down 1n this place ſome of the errors 
which ſeem to me to flow naturally, and al- 

molt neceſſarily, from ſuch a conduct. And 


Fist, as we judge in this caſe by ap- 
pearances only, and fee nothing but bodies 
moving, we may be very eaſily and naturally 
led to infer, that they move of themſelves 
by ſome inherent virtue, or move one ano- 
ther by ſuch virtues emitted: or elſe we 
may think that the Deity is ſubſtantially 
preſent with them, and moves them by his 
immediate influence. Either of which opi- 
nions will lead us—I know not whither. 


SECONDLY, as when we have made all our 
obſervations and experiments upon an effect, 
if the cauſe ſhould happen to be inviſible and 
WE to the ſenſes, we ſhall be left 
only 
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only to fancy and imagination, without any 
other guide, to gueſs at what we think will 

perform it, we may invent fifty imaginary 

ones, and every time miſs the true one; nor 
| have we any criterion whereby to judge 

which is true, and which imaginary, becauſe 
we can make the mathematical laws and 
proportions of motion ſquare to the imagina« 
ry one as well as to the true one, and to one 
imaginary one as well as to another. They 
will be true in themſelves, whatever the 
cauſe be, and therefore can never demon- 
ſtrate whether the cauſe be ſo or no. Which 
conſideration alone, if it were carefully at- 
tended to, would, I humbly think, ſettle the 
queſtion a at this time ſo neceſſary to be ſet- 
tled How far a ſyſtem of phyſics is ann 
of mathematical demonſtration. ag 


ber as in this method of proceeding 
we draw a general concluſion from particu- 
lar premiſes, that is, infer, from an experi- 
ment upon a ſmall parcel of matter, that the 
effect is the ſame in larger and more ge- 
neral operations, where there may be mul- 
titudes of circumſtances, to us unknown, to | 
vary and alter the caſe, we. mult fall very 
ä ſhort. 
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ſhort. Every new phænomenon that aps. 


pears, where the circumſtances of things are 


altered, will be quite different, and put us 


to our wit's end to account for; the conſe- 


quence of which is, that we muſt either aſ- 


ſign it to a different cauſe from the former, 
in which caſe we ſhall have as many cauſes 
as phænomena, or we muſt aboliſh the ſirſt 


cauſe, and try if we cannot make both the 


effects ſquare to a new one, in which caſe 
we ſhall be changing our cauſes: every day. 


FourTuLy, as the grand cauſes which 


ö produce and carry on all the motions and 


operations of the univerſe may happen to lie 


* and out of our reach, and we can, at 
beſt, reaſon only upon ſuch ſcanty pittances 
of them as are here within our reach, we 
may, by ſeeing and knowing ſo little of 
them, drop and lay them aſide, as not able 
to do the work they are appointed to do, 


eſtabliſh a ſet of falſe, non-entital, and ima- 


ginary ones, which we happen to think or 
fancy will do better, in the room of them, 


and ſo, by making every thing bend to 
them, not only hare the miſery and mortifi- 


Cation of being enſlaved to error, but, by pre- 


cluding 
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cluding any farther enquiries in a different 
way Bm that eſtabliſhed, prevent the very 
i poſſibility of e ever arriving at truth, 


As this is a point of ſome conſequence, I 
will beg leave farther to illuſtrate and ex- 
plain my meaning by a familiar inſtance, 
which will ſet it in a clear light, and leave 
no room for any doubt about it, or, I hope, 
the truth of it. A perſon, who had never 
ſeen a machine of the kind before, happens 
to meet with a clock, and, upon looking at- 
tentively at it, perceives the hand to move 
round the dial-plate, Much ſurpriſed at 
= and not able to imagine how / a piece 
of inanimate inert matter ſhould have a 
power of motion in it, he goes to a friend of 
his, who, though an calling mathema- 


tician, was ignorant of the nature of the 


machine, and deſires him to inform him 
how it was done. The caſe of inſtruments 
18 produced, and to work he goes; and after 
tome time telis him, that it appears from 
the niceit and moſt accurate obſervations 
and experiments he can make, that the hand 
moves over the {pace of an inch and a half in 
an hour, which amounts. to exactly 18 inches 


in 
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in one day: Now this diſcovery, though the 


calculation might be perfectly true and juſt, 
could, I ſuppoſe, afford but very little ſatif- 
faction to the enquiting friend, who wanted 
to know the cauſe and manner of the agency 
in this caſe. And yet, farther than this, I 
think, mathematics cannot go in the diſco- 
very of it. For, ſhould our gentleman, with- 
out any firther knowlege or enquiry, go to 
reaſon about the cauſe from what he had 


ſeen and obſerved only, would he not run 
directly into the miſtakes I have above ſup- 


poſed to be the natural conſequences of ſuch. 
a a proceeding? Let us ſee: —Pirſt, as he ſaw 
nothing but the hand moving, and the dial- 
plate on which it moved, 8 would, he 
muſt, without any farther inſtruction, con- 
clude, either that the hand moved itſelf, or 
that the dial-plate moved it. Secondly, if 
he had a fruitful imagination, he might 


make out fifty cauſes, by giving different 


names to theſe ſuppoſed occult POWErs in the 
hand and dial-plate, all in the fame taſte, 
and terminating ultimately in the ſame end, 
and always be fvre to mits the right. Not 


could his calculations ever give him the leaſt 
aſſiſtance 11 diſcerning When he had the 
right. 
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right. The hand would move over juſt the 
ſame ſpace in the ſame time, whether the 
cauſe of the motion was in itſelf, or in the 
dial-plate, or external to both. Thirdly, if 
he was to aſſign either of theſe as the cauſe 
of motion, not only in that particular ma- 

chine, but deduce a general rule from it, 
that it muſt be ſo in all others, and obſerve 
the ſame rules of acting as it did there, the 
next machine he ſaw, whine the ſituation of 
things was altered, and the movement as 
well as proportions different, would nonplus 
him. The ſame ſort of cauſe would not do 
here. He muſt either therefore excogitate a 
new ſpecies of it, acting by other laws and 
rules, and then he might have as many ſpe- 
cies as there are mies, or muſt quit that 
entirely, and aſſign another cauſe for both, 
and then he might change them every day. 
Fourthly, as the real 8 true cauſe was out 
of his reach, and he reaſoned only upon thoſe 
parts which appeared to him, the hand and 
the dial-plate, and ſettled his principles ac- 
cordingly from them, thereby excluding all 
mechanical powers, reſolving it could not be 
done by any ſuch, only becauſe he ſaw no 
ſuch to do it, and could not conceive how _ 


C there 
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there could be any, he would not only em- 
brace and adopt a falſe ſcheme, but, by bar- 


ring himſelf from any enquiries that way, 
utterly preclude himſelf from ever coming 
to the knowlege of the true. 


Thus I have endeavoured to EY out 
ſome of the inconvenicnces that may attend 


| What may be called a mathematical method 


of philoſophizing, ſhould it ever be attempt- 


ed. And now, that 1 may keep up to the 
definitions I ſet out with, I muſt beg the 


reader to indulge me, while J juſt hint, on 


the contrary, at the advantages reſulting to 
the humble and diligent enquirer, from: a 
phyſical ratio of araceading. And here the 
ſa ne inſtauce, I believe, will very well ſerve 
our purpoic. The part then of a phyſical 


ſpeculatyr, or true philoſopher, when he had 


ſcen the circular caotion of the hand round 


the plate of a clock, would be, immediately 


to examine the ſubſtance the whole was 


made of, and the form and contr ivance of its 
make. He would preſently ſee that it was 


all inert matter, no part of which could poſ- 
ſibly move, unleſs it was moved by ſome 
other; and though indeed he could perceive 
Ho viſible cauſe of its motion, yet, as a great 


part 
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: part of the clock, about the hand, was con- 
cealed from him, he would not determine 
that it moved itſelf, till he was certified what 

was there. If he could not get at this, he 

would enquire how the machine came in 
the place where he found it, who made it 
and put it together, and get the artiſt, if he 
was to be got, to unlock and ſhew him the 
mechaniſm of it; how by the weight of the 
incumbent maſſes of braſs, or lead, a ſtreſs 
and tenſion is laid upon the wheels, which 
are ſo diſpoſed as to act upon one another, 

and by that means on the hand, Which has a 

Communication (by him never perceived) 5 
through the dial-plate with them. He might 
then cotitemalate” it with inexpreſſible 2 
ſure and ſatisfaction, obſerving the neatneſs 

and perfection of the mackinery, how ex- 
actly and conſtantly every wheel performed 

the part to which it was adapted and de- 
ſigned, and the regularity and uniformity of 

the hand's motion produced thereby. When 
the artiſt has inſtructed him thus far, (and 
thus far he muſt be inſtructed before he 

pretends to reaſon upon the ſubject) if he 

has a mind to amuſe himſelf in making 
nice obſervations and experiments upon par- 
— 2 — Wear 
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ticular parts and actions of the machine, 
and, by applying the mathematics, to find 
out and ſettle the proportions the wheels 
bear to each other, and their different effects 
according to their poſition or number, he 1 
cannot N better. It will be a conftant fund | 1 
of inſtruction and entertainment to him: he 1 
will every day diſcover more and more the 
; aptneſs and fitneſs of the cauſes made uſe I 
by the artiſt to produce the effects deſigned, | 
and conſequently be continually ſeeing freſh 


. l 
** r 
FEE a 
1 * 8 
8 


ll; reaſon to admire his admirable {kill and con- 

1 8  trivance®, e — 
= 5 . Theſe Mi 
14 : 


lt may be proper to obſerve in this place, that I do. 
not bring the inſtance of a clock as parallel to the world in 
all points, which it evidently is not, the one receiving its 
motion from ſomething external to itſelf, the other being 
(phyſically conſidered) a ſelf- moving machine; but thus 


* * 
— — — 
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1 far only, that the cauſe of motion in both is inviſible and 4 

1 imperceptible; and in this reſpect [ approvend. they are 1 

| exactly ſimilar. þ 

l Since | wrote this, a friend ſhewed me a parallel of this 3 

1 Find, drawn by the great and good Sir MaTTHEw HALE, b 

| . in his Origination of mankind; where he ſuppoſes a ſet of 4 

| | ancient philoſophers, of different ſects, he had in their 1 

= walks found a curious clock, or watch, diſputing upon the = 
wy cauſe of its motion, and endeavouring to account for it, 
f each according to his reſpective hy potheſis; till the artiſt 


appears, and ſhews them how totally wide they all were 


of 
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Theſe are my ſentiments of the eſſential 


difference between phyſics and mathematics, 
and the true uſe and application of the lat- 
ter to the former. I hope they will be found 


to be ſupported by right reaſon, and not 
wholly diſagreeable to the fitneſs of things. 


This only I . that I offer them to the ©: 
lic becauſe they ſeem to me to be ſo, and ſhall 


be ready to withdraw them the moment they 
are found to be otherwiſe. They deſire only 
a candid and unprejudiced Judgment, and are 


of the mark; for that he had made the machine, and put 
the parts of it together in ſuch a manner, as that the mo- 
tion once given it ſhould continue, without the immediate 
application of his hand every moment to it. Ihe uſe 
Sir MaTTHEw makes of this is, to ſhew, as in a picture, 
the confuſed and vain ſpeculations of philoſoph-: 8 bout 5 
this ſyſtem of the univerſe, and the motions carried on in 


it, when God by Mosks has ſtruck dumb the witdom of 
the wiſeſt of them, and ſhewed 7hat in one chapter, to diſ- 


cover which thouſands of volumes have been written and 
read in vain. The paſſage is too long to inſert here; but 
1 muſt beg the favour of the reader to peruſe it at his lei- 
ſure, as I am certain it will amply reward his pains, and 
will, I hope, be ſome ſanction to what I have here ſaid 
upon the ſubject.— See Origination of mankind—ſe&t. iv. 
chap. 6. ad init. This paſſage is likewiſe quoted by Biſhop 
 BuRNET in his Life of Sir Marrnzw HALF, as an in- 
ſtance of his manner of illuſtrating ſubjects by ſimiles, 


or compariſons -p. 129. 
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equally prepared to ſtand or fall by its deter- 
mination. But as a writer is nothing in this 
age without his paſſport of authorities, and 
as a love and fondneſs of ſingularity and no- 
velty is what I ſhoald be very ſorry to have 
imputed to me, I ſhall deſire to have counſel 
heard upon this point, that the reader may 
ſee, the poſitions advanced above are not the 


inveterate prejudices of a bigot, the diſtem- 


pered fumes of an over-heated imagination, 
or the mad ravings of an enthufiaſtic brain. 
And I am much Nee to ſind, upon turn- 
: ing over that juſtly celebrated poem AN I- 
LUCRETIUS, that I have an able advocate in 
the polite and learned author of it, who has 
expreſſed almoſt the ſame ſentiments upon 


the point in hand that I have done, but in fo 
very widely different a manner, with that 
beauty, pO”; and elegance of language, 


that the reader, I am fare, will excuſe me 
if I ſet down the paſſage at length. It is in 


the IVth Book. The learned Sb 18 diſ- 


euſſing the caſe of a fet of philoſophers. in 
his time, who, it ſeems, had eſtabliſhed falſe 


cauſes, and then pretended to prove them 


true by mathematical calculations and de- 
monſtrations—Ilis words are as follows: 


Nec 
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| Nee redimit genus hoc with periecta matheſis. 
Scilicet ulla modos tantuin deicribit agendi, 
Naturam vero non inveltigat agentis. 
Cum fer: poſit numeros det ut algebra refs, 
Abſurdo ad libitum potito quaſi certius eliet. 
Ar so HI EST CAUSAS, NON TANTUM 
: ' EFFECTA NOTARE: 
Dux Vert ca ft ; Sophie GERMANA mas. 
3 | 
Ambæ coxncorpEM gaudent andere curam; 
_ Utraque naturam comſilectitur, altera manca 
gd EN an N 
Motum hunc 1 caſu eri, vel amore docerem, 
{Hac habuere Juos etenim commenta patronos} 
 Turbinis aut mftar creſitantibus i ie flagellis 
Sidera per cilſa, & varid vertigine 90871 3 
Si canerem aurigas ills 57 ere divos, 
 Credidit ut cæli hlerumque ignara vetuſtat, 
Et cus ſum inter ſe pattum ſervare regendo; 
Si fretus Ptolemes, oferoſos orbibus orbes 
Adiicer em, uſque novis celum mmtricans Epicy- 
els; 1 85 
: LoITIMOs POSSIM NUMEROS IMPLERE : 
quid inde? 
Vezraces NUMERI, MENDAX AT CAUSA 
SUBESSET. ' Ls. Iv. v. 1082. 


FFF 
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A clearer and nobler teſtimony cannot, 1 
think, be wiſhed for, or defired, nor can I ſee 


how any thing I have ſaid can be attacked, 


unleſs the Cardinal's reaſoning be firſt ſub- 


verted. And I muſt confeſs, I ſhall not be 
afraid or aſhamed to fall with ſo polite a 
{cholar, and perfect maſter of his ſubje&, as 


every one who has read his book muſt ac- 


knowlege him to be. If there ſhould be 
any wha will take upon them to ſay, that 
Cardinal PeLIG NAC did not underſtand phi- 


loſophy, (though it becomes ſuch to prove 


what they aſſert, before they expect to be 
heard by men of ſenſe and learning) let 
them take the authority of one who did, 
amongſt their own countrymen. « Geome- 


« try can be of little uſe in philoſophy till 


ATA are collected to build on; and Lord 


„ VERULAM has juſtly obſerved, Marhe/in 
* hbiloſofluam naturalem TERMINARE de- 


« here, non GENERARE, aut PROCREARE. 
It is the province of mathematics to put 
« the LAsT hand to phyſics, not to BEGET | 
« them.” The learned and ingenious Co- 


LIN MACLAURIN, in his Account of 9 


But 
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But here I am very ſenſible 1 muſt ſtop. 
All this, I ſhall be told, ſtrikes directly at 
the NEWTONIAN philoſophy, which is pro- 

feſſedly mathematical, and goes upon the 

very plan J have been endecvouring to prove 
an erroneous one; ſo that I ſhall be in dan- 
ger of having the candour I pretend to called 
in queſtion, "nd loſing all my readers, who 
Will not care to be ſeen in the company of 
one who has falſified his honour, and not 
kept up to his promiſes and engagements. 
This is, indeed, a very material and power— 
ful objection; and if I cannot get handtomely 
quit of it, to be ſure I may as well lay down 
my pen, and proceed no further; which 
many, I know, according to the commonly 
received notions of the Nr EWTONIAN philo- 
ſophy, will think I ſhall certainly be obliged 
to do. But I hope, if it could be Gs 
that Sir Isaac NEwToN agrees with me 
entirely i in the uſe and application of mathe- 
matics—that his defign was only to aſcertain 
= effects, and Wiens proportions by them 
that he uſed his terms as names only for ef- 
fects— that he confeſſed, and declared, he 
knew not the cauſes of them, and left us his 
opinion of them in hints only, and queries, 


that 
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. that {0 they might be farther inveſtigated 0 885 
and aſcertained by the enquiries of ſucceed- 
ing philoſophers—if, I ſay, all this could be 


made out to ſatisfaction, I would willingly 


hope the reader's favour might be regained, 
and the words air, candid, and impartial, 
keep their place in my title. And if, after 
this, I could ſhew, that Mr. HurcHhINSON 
has made farther enquiries that he has 
attempted from ſcripture and experiment 
to inveſtigate and aſcertain the cauſes of 
things—and that (if his ſcheme holds) he 
has even proved Sir Isaac's conjectures 
concerning them to have been, as far as 
they went, true and right, I cannot but flat- 
ter myſelf it would entitle his books to a 


careful and attentive peruſal, the only re- 


queſt that has ever been made for them, and 
which (though as one thould think fo very 
_ reatonable a one) they have not, as yet, been 
able to obtain. Let not the reader, from 
any preconceived opinions of his own, think 


what I attempt to make out wild and im- 


poſſible; nor, out of any fond deſire of ſceing 
it made out, perſuade himſelf 1 have done it, 
if I have not. Let him not on the one hand 


judge me before he hears me, nor on the 
other 
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other take any thing for granted for which 
there is not abundant evidence. I ſhould be 
glad if the learned, and philofophers of all 
Tanks and denominations, would do me the 
| honour to make their remarks upon me, and 

ſcrutinize all I ſay to the utmoſt, ſo it be 
done without prejudice or animoſity. And 

I am bold to be thus open and ingenuous 
with the world, becauſe I have no bye de- 

ſigns or intereſts to ſerve. 1 write for truth; 
od it 18 exactly the ſame to me whether I 
am found in the right or wrong, ſo can but 

any way conduce to the diſcovery and eſta- 
bliſhment of it: to effect which, I know not 


| Fe : of a more likely method than laying the po- 


ſitions and opinions of both parties fairly to- 
gether. Had any able hand undertaken to 
do this with regard to thoſe of Sir Is AAC 
NEwITON and Mr. Hurchixsox, I had not 
had the preſumption to have thought of it; 
but, as nobody has done it, nor "chef I heard. 
of any one who has any intention of doing 
it, I have taken the liberty humbly to offer 
| my poor endeavours towards it. I am not 

vain enough to imagine ſo great and glorious. 

an end can be compaſſed by ſo mean an in- 
ſtrument as 1 am. All I deſire is, that as 


every 
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every thing i is done, ſo it may be taken, for 
the beſt. 


In order then to come at a knowlege of 
Sir Isaac's real ſentiments and liGoveries | in 
philoſophy, it will be neceſſary to take a 


ſurvey of his writings which contain them, 


and the account he hamfelf there gives of the 
deſign and intent of his ee 

* And as the title- page of every author, 
who knows what he is about, ſhould be a 
general key to all that follows in his book, 
we will, if the reader pleaſes, firſt take a 


view of that. Here we are preſented with 


the following words:—Naturalis philofſophie 
firincihia mathematica—Mathematical hrin- 
ciſiles natural philoſophy. This title has 
been thought, I know, by ſome to involve 
in it a contradiction, the principles of every 
ſcience being, as they conceive, in itſelf, and 
therefore not to be taken out of another 
quite diff reut from it, as the ſcience of phy- 


1 N. B. The editions of Sir Isaac's works made uſe of | 
in the fol owing pages are— That of his Principia printed 
at Cambridge in 1713, 2d edit. and his Optics 3d edit, 
Lend. 1721 To the former of which I ſhall ſubjoin 
Mr. Morrz's tranſlation, for the benefit of the Engliſh 


reader.— he edition of Mr. Horchixsox' 8 works re- 


ferred to is the laſt in 12 vol. 


fie 
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ſies undoubtedly is from that of mathema- 
tics. But a paſſage in the procemium to the 
third book will ſhew, IT think, in what ſenſe 
it was meant. For there, Sir Isaac, fore- 
ſeeing that ſuch a miſtake might ry from 


not day attending to his meaning, takes * 


care to guard us eint it, by ;forming us, 
that the principles of philoſophy he gives us 
are not fihiloſophical hrinciſiles of hltiloſoſiliy, 
but mathematical ones only. Tn libris firece- 
dentibus hrincihia frhilofſofhie tradidi, non la- 
men philoſophica, ſed mathematica tantum. 
In the preceding books I have laid down 


« the frrincifiles of Philoſophy ; principles, not 


Ye « philoſo /ihical, but mathematical.” w Mean- 


ing plainly, that his philoſophy was quite a 

different thing from what commonly went 

by that name-- the ſcience of phy/ics, His 
confiſted in calculating the different ratios 
and proportions of the known and vifible ef- 
fects of unknown and inviſible cauſes, not in 
aſſigning thoſe cauſes to the effects. It was 
a eee frhiloſophy, but had nothing to 
do with phyſics. He illuſtrated and ex- 
plained e. g. wnat he called he ghænoniena 
of Og i. e. he found by dil zent obſer- 
vation and compariſon, that there was ſuch 
an 
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an effect as this conſtantly produced in na- 
ture according to certain laws, rules, and 
_ proportions ; but what produced it, or what 
the manner of the agency was, he never pre- 
tended to ſhew. The truth of this will be 
demonſtrated from his own words in its 
proper place. I bring it here only as an ex- 


empliſication of what I take to be contained 


and implied! in his title. If Jam wrong in 
this, I ſhall, with a great deal of pleaſure, 
make my acknow ee to any one who 


ſhall rrouble himſelf lo far as to ſet me 


riglit. 
Next to t the title, let us lonk a little into 
the preface, which lets us farther into his 


deſign, and will, I think, be found much to 


our preſent purpoſe. This is taken up chiefly 
in ſhewing the manner in which geometry 


relates to mechanics, and to philoſophy. At 


the concluſion of that part of it, Sir Is aac, 


ſpeaking of his work, lays —* Nes autem non 
artibus ſed phileſophia conſulentes, deque 0 


tentiis non manualibus fed naturalibus ſeri- 


bentes, ea maxime tractamus, gue ad gravita- 


tem, levitatem, vim elaſticam, reſiſtentiam lui - 


The author's preface, p. 2d. 
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dorum & ejuſmodi vires ſeu attractivas ſeu 
impulſiwas ſrefant : & ea propter, hec noftra 
tanquam philoſophiæ principia mathematica 
ſirahonimus. © Our deſign not reſpecting. 
arts but philoſophy, and our ſubject, not 
© manual but natural powers, we conſider 
* chiefly thoſe things which relate to gravi- 

1 „ levity, elaſtic force, the ebene of 
« fluids, and the like forces, whether attrac- 
tive or impulſive. And therefore we offer 
this work as mathematical princiſiles of ſili- 
* {o/ofrhy.”” This, Tapprehend, greatly con- 
; firms the account I have above given, as it 
plamly declares, that the reaſon of their be- 

ing ſtyled mathematical fr mciples of fuhiloſo= 
 þhy was, becauſe in them were conſidered, in 
a geometrical way, the ht called gravity, 
levity, elaſticity, &c. whether they were 
cauſed by attrafion or imfiulſe - feu atiract- 
vas ſeu impulſfvas, This therefore was not 
deſigned to be determined in this work, but 
the phænomena only and proportions laid 
down. And this philoſophy differed from 
mechanics, in that they treated only of ma- 
nual, this of natural powers. Another ſen- 
tence in the ſame page deſerves particular 
regard— Utinam catera nature phenomena ex 
; Hrin- 
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frrincifus mecſianicis eodem argumentandi ge- 


A Fair, Candid, and Impartial 


nere derrvare licerei. Nam multa me mo- 


vent ut nonnihil ſuſſticer ea omnia ex viribus 


quibuſdam pendere ſioſſe, quibus cos horum Har- 


ticule per cauſas nondum cognitas vel in 


fe mutuo imielluntun & fecundum frguras re- 
gulares coherent, vel ab invicem ſugantur et 
recedunt: quibus viribus ignotis, philoſophi 
hactenus naturam fruſtra tentarunt. Here 


autem quod vel huic fnhiloſaſilandi modo, vel 


veriori alicui, princifia hic frofita lucem ali- 
quam firabebunt. © ] wiſh we could dertive 
_ * the reſt of the phenomena of nature by 


the ſame kind of reaſoning from mechani- 
« cal principles. For I am induced by many 
© xeaſons to ſuſpect that they may all depend 
te upon certain forces by which the particles 
* of bodies, by ſome cauſes hitherto unknown, 


of 


* 


< are either mutually impelled towards each 


* 


« other, and cohere in regular figures, or are 


s repelled and recede from each other ; 


4 qwwhich forces being unknown, /lulofo her- 


6 


* 


have hitherto attempted the fearch of nature 


jn vain, But I hope the principles here 


6 « laid down will afford ſome light either to 


hat, or ſome truer method of philoſophy.” 


Can any thing be more juſt, or modeſtly 
polen 
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ſpoken? * There are ſecondary cauſes or 
agents, he is very ſenſible, that do perform 
and carry on the operations of nature, though 

they have hitherto temained unknown, and 
their having done ſo has been the reaſon that 
our ſchemes of philoſophy have all fallen 
ſhort :—which is the very misfortune I have 
above proved that mult always attend ſuch 
ſchemes: But he hopes, that whenever they | 
come to be diſcovered by hit, or any better 
method of philoſophizing, what he has laid 
down may be of ſervice. And of very great 
ſervice undoubtedly it my; though it be not 


9 To the ſame FOO in ; his Optics, p. 360, ei TT 
of the phznomenon of a drop of oil between two glaſſes, 
he ſays, —< There are therefore aGtnTs ir nature able to 
« make the particles of bodies ſlick together by very 


© ſtrong attractions. And it is the buſineſs of experimental 


ce +hiloſophy to find them out.” So again p. 265 —“ Now) 
ce jf compound bodies are fo very hard as we find ſome of 
e them to be, and yet are very porous, and conſiſt of parts 
& which are only laid together, the ſimple particles which 
© are void of pores, and were never yet divided, muſt be 
© much harder And how ſuch very hard particles which 
&« are only laid together, and touch only in a few points, 
ee can ſtick together, and that ſo firmly as they do, without 
« the aſſiftance of SOMETHING which cauſes them to be at- 
ec trafted or PRESSED towards 0 one e another, i Is wy difficult to 


* conceive,” 
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in itſelf ſufficient for finding the agents, in 
illuſtrating and adjuſting them to particular 


effects, when found. 


Matters appearing thus plain from the de- 


8 45 as laid down in the title and preface, 
let us take a ſhort view of the execution, in 


the work itſelf. In the firſt definition, ſpeak- 


ing of the quantity of matter as ariſing from 


the denſity and magnitude together, he ſays, 
A har eſt ratio corhorum omnium, que per 


cauſas quaſcunque diver/imode condenſantur. 


The ſame thing is to be underſtood of all 
bodies, that are by ary cauſes whatever 
differently condenſed.” Is not this plain, 
that he conſiders the ratios, proportions, &c. 
only in a geometrical way, let the cauſes be 


V hat they al Medii interea, fi quod fuerit, 


mnterſfitia partium libere fervadentis, hie nul- 
lam rationem habeo. © I have no regard in 
&« this place to a medium, if any ſuch there is, 

& that freely pervades the interſtices between 
« the parts of bodies.” This is a ſtill far- 
ther proof. For had he hoon ſettling cauſes, 
the exiſtence and agency of ſuch a medium 
would doubtleſs have been the firſt thing to 
be enquired after, For if there be a fluid 
diffuſed through nature, penetrating and 


1 — 


"IY 
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permeating the pores of all bodies, no man 


in his ſenſes can deny that it muſt have a 
very great and principal ſhare in carrying on 


its operations: And that the quod fuerit 
did not imply a diſbelief of any ſuch in 
Sir IsAAc—at leaſt, that he changed his 
mind marvellouſly afterwards, if it did 
will be fully made to appear below. 


The 5th definition is as follows: Vr 
centrifeta eff, qud corfrora verſus hunctum ali- 
guvd tanquam ad centrum undique trahuntur, 


impelluntur, vel utcunque tendunt. Hujus 


t 15 _ n oy arty tendunt ad 


: petit magictem: & vis 3th quæcunque 7 


gud lane tæ ferpetuo retrahuntur a motibus 


rectilincis, & in lineis curvis revolvi coguntur. 


« A centripetal force is that by which bodies 
* are drawn, or imhelled, or any way tend 
& towards a point, as to a centre, Of this 


44 ſort is gravy, by which bodies tend to 
« the centre of the earth; magnetiſm, by : 


& which iron tends to loadſtone; and that 
force, whatever it is, by which the planets 
* are perpetually drawn aſide from the rec- 
« tilinear motions which otherwiſe they 
*& would purſue, and made to revolve in 

Dy © curvi- 
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« curvilinear orbits.” This likewiſe is abun- 
dantly plain. Aud that he thought the— Yrs 
ta quæcunque fit—that moved "the planets, 
was contiguous and continuous from them 
to the fi I think is evident from his bring- 
ing (as he does in the next ſentence) the in- 
ſtance of a ſtone whirling round in a fling, 
to illuſtrate it; as a body revolving in the air 
by a power connected with and joined to it 
can never, one would think, be an exempli- 
ſication of one revolving by itſelf in empty 
ſpace without any ſuch Power- only pro- 
pote it as a probable conjecture Let the 
learned conſider, and determine. Towards 
the end of this deſinition, ſpeaking of the 
proportion of force neceſſar y to retain the 
moon in her orbit, he ſaid—Mathematicorum 
eſt invenire vim, qui corpus in dato quovis 
orbe data cum velocitate accurate retineri 
poſſit; & victim invenire viam curvilineam, 
in quam corpus e dato quovis loco datà cum 
velocitate egreſſum a data vi flectatur. Which 
is the true account of the uſe of mathema- 
tics, and agrees exactly with what I have 
above laid down concerning them; fo that I 
have here the pleaſure and ſatisfaction to 
find, that I fight this battle with Sir IsAAc 
On 
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on my ſide; the ſenſe of the paſſage being 
plainly and evidently this—* That the boſs 
< nels of mathematicians 1s to find out what 
« quantity or proportion of force or power 
is neceſſary to keep a body in any given 
orbit with a given velocity, and on the 
* other hand, to ſettle the orbit that a body, 
« ſetting out from a given place with a given 
velocity, will by ſoch force be bent into.“ 
But as to the cauſe of that force, whether it 
be within or without the body, whether 
lodged in fluids or ſolids, mathematics by 
no means ſettle, or have any thing to do 
mn CT 
In definition vinth he explains the mean- : 
ing of the terms Vis ceniriheta, motris, ac- 
e attractio, &c. at large, and ſpeci- 
ſies particularly what ſenſe it is he uſes them 
in. I ſhall ſet the paſſage down at length, as 
it may be ſufficient to end all diſputes upon 
this point. Haſce virium quantitates brevi- 
tatis gratiâ nominare licet vires motrices, ac- 
celeratrices, & & abſolutas; & diſtinctionis 
gratid referre ad corfora, centrum fetentia, 
ad corſorum loc a, & ad centrum virium uni- 
mirum vim motricem ad cor Haus, tanquam c- 
natum & hiroſienſionem totius in centrum, ex 


— 
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ſiroſienſionibus omnium hartium compre tam 3 
& vim acceleratricem ad locum corfiorts, tan- 
quam efficaciam quandam de centro fier loca 

-=M mngula in circuitu di Heilſam, ad movenda cor- 
fora qua in iſiſis ſunt; vim autem abſolutam 
ad centrum, tanquam cauſa aliqua freditum, 
fine qua vires motrices non firoflagantur fier. 
regiones in circuitu; five cauſa illa fit corpus 
aliquod centrale ¶ quale eff magnes in centro 
vis magnetice, vel terra in centro vis gravis 
tantis) five ALIA ALIQUA QUA NON APPA- 

Ar. MATHEMATICUS duntaxat eſt hic 
conceptus. Nam virium causas & ſedes 
PHYSICAS Jam non expendo. * Theſe quan- 
« tiries of forces we may, for brevity's ſake, 

e call by tne names of motive, accelerative, 
and abſolute forces; and, for diſtinclion's 
66 ſake, conſider them with reſpect to the . 
bodies that tend to the centre; to the 3 
«6 places of thoſe bodies; and to the centre 
of force towards which they tend: that is 
« to ſay, I refer the motive force to the body, 
“ 25 an endeavour and propenſity of the 
« whole towards a centre, ariſing from the 

* propenſities of the ſeveral parts taken to- 
gether; the accelerative force to the place 
t* of the body, as a certain power, or energy, 


« diffuſed. 
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« diffuſed from the centre to all places 
„around to move the bodies that are iu 
* them; and the abſolute force to the cen- 
6 tre, as endued with ſome cauſe, without 
which thoſe motive forces would not be 
< propagated throu gh the ſpaces round about; 
« whether that cauſe is ſome central body 
( ſuch as is the load-ſtone in the centre of 
ce the force of magnetiſm, or the earth in the 
« centre of the gravitating force} or any 
<6 * thing elſe that hos 701 yet af} hear. For 
1 here deſign only to give a MATHEMATI- 
A notion of thoſe forces, without conſi- 
„ dering their PHYSICAL cauſes and ſeats.” 
So again a little below—Porro attr acliones 
8 impullſis eodem ſenſu acceleratrices & mo- 
trices nomino. Voce, aulem attractionis, im- 
pulſus, vel propenſionis cujuſcunque in cen- 
trum, indifferenter & pro ſe mutuo promiſ- 
cue uſurpo ; ; has vires non PHYSICE, fed 
 MATHEMATICE tantum conſiderando. Unde 
' CAVEAT LECTOR, e per hujuſmodi voces co- 
gltet me ſpeciem vel modum actionis car. 
SAMVE aut rationem PHYSICAM alicubi de- 
finire ve/ centris (que ſunt huntta mathema- 
tica vires VERE & PHYSICE tribuere, ht 
FORTE aut centra trahere, aut vires centro 
D 3 rum 
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rum ef dixero. „ likewiſe call attractions 


and impulſes in the fame fenſe accelerative 


F and motive; and uſe the words attraction, 


0 impulſe, or propenſity of any ſort towards 


« a centre, fromiſcuouſly, and indifferently 
* one for another; conſidering thoſe forces 


„ not PHYSICALLY, but MATHEMATICAL= 


«© LY: wherefore the reader is not to IMA» 


% GINE, that by thoſe words I any where 
* take upon me to define the ind or the 
* manner of any action, the CAUSES or the 


« PHYSICAL 7eaſon thereof, or that I attri- 


„ bute FORCES in a TRUE and PHYSICAL ſenſe 
* to certain centres (which are only mathe- 
“ matical points) when at any time I Har- 
„ pEN to ſpeak of centres as attratling, of 
e endued with attratiing fowers,"? 


To this definition give me leave to add 
another f aſſage or two to the ſame effect. 
Lib. 1. ſect. 11. ad init. p. 147. Jam ſier go 
motum exftcnere cor horum 2 muluo trahentium, 
conſt raerando vires centrifietas tanquam attrac- 
tiones, guampis fortaſſe, {1 PHYSICE loqua- 


mur, verius dicantur impulſus. In MATHE= 
VMATICIS eim jam verfamur, & hrofiterea, 
miths. difputationibus PHYSICIS, amiliari 


ulimur ſermone, ub forms mus a 2 lectoribus ma- 
5  thematicis 


+ +, I wits 
— 2 n „ 
E . 
by 8 2 
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 thematicis facilius intelligi. « I ſhall at pre- 


« {ent go on to treat of the motion of bodies 
«+ mutually attracting each other; conſider- 
e ing the centripetal forces as attractions; 


8 cheugh perhaps in a PHYSICAL ſtricinefs 
: Ma they may more truly be called impulſes. 


But theſe propoſitions ; are to be conſidered 


«2s furely MATHEMATICAL z and therefore, 


* /aying aſide all pavs1cai, confiderations, I 


make uſe of a familiar way of ſpeaking, to 
make myſelf the more eaſily under ſtood by 


« a mathematical reader,” 80 again —ibid. 
{chol. ad fin. — p. 172. Focem attractionis 


lic generaliter uſurſio fro corfiorum conatu 
quocunque accedendi ad invicem, five conatus 


ite fiat ab actione corporum, vel ſe mutug 
ſietentium, vel fer Jpiritus immiſſos ſe invicem 
agitantium, five is ab actione ætheris, aut 
aeéris, mediive cujuſcunque ſeu corporei ſeu 


incorporei oriatur, corhora innatantia in ſe 
judicem utcunque impellentis. Eodem ſenſi 


generali uſurhio vocem impulſüs, uon ſpecies 


virium & qualitates PHYSICAS fed quanti- 5 
tates & proportiones MATHEMATICAS 7 hog 
traftatu exſiendens, ut in definitionibus expli- 


ei here uſe the word atiraction in 


$6 * general for an y endeavour of what hind 
| 66 ſoever 


— 


Ke 


22 


— — 
* . — N = 
* 22 — . — = hw hy + >o - fam of Aa . 3 —— 
— — ä — es Y 3 — — — — +: x _ „1 
— — I k,_—. Ava. Hate +. Star Ga ce 4 _ 1 r a - 
_ 4 — * 4 . £ * * - wy 5 * * + we 1 * 1 OY 
2 * a 2 6 — yu. 21 7 — 5 * 2 = 


42 A Fair, C Candid, and Impartial 


« e ſoever made by bodies to approach cach 
other, whether that endeavour ariſe from 
© the action of the bodies themſelves as tend- 


ing mutually to, or agitating each other by 


« {ſpirits emitted; or whether it ariſe from 
© the action of the ther, or of the air, or 


* of any medium whatſoever, whether corpo- 


« real or incor poreal, any how imfelling bo- 
* ies Hlaced therein towards each other. In 
tl the ſame genera] ſenſe [ uſe the word im- 

« * pulſe, not defining in this treatiſe the /jte- 

©* cres, or PHYSICAL gualities of forces, but 

“ inveſt;gating the quantities and MATHE- 
* MATICAL frofeortions of them; as 1 ob- 
« ſervcd before in the definitions.“ 

In the proemium to the third book, p. 3 <6, 


he ſay In libris hiræcedentibus fir luciſtia ſihi- 
Joſoſiſir tradid!, non tamen PHILOSOPHICA 


fed MATHEMATICA TANTUM, ex quibus vi- 


delicet in reous þhileſophicts diſfrutart profit. 


' Hee ſunt motuum & virium leges & condi- 


tiones, gue ad flicle of tiram maxime ſheftant. 


 Eadem tamen, ne erilia videantur, illuſtravi 
ſchioliis quibuſdam /huleſopticrs, ea lractaus 
que generalia ſunt, & in guibus frulofo la 
maine ſundari videtur, uli cor porum denfi- 
tatem & reſiſtentiam, ſpatia corporibus va- 


* 


Cul, 
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cua, motumque lucis & ſonorum. Sie reit 
ut ex iiſdem principus doceamus conſtitutiov-· 
nem ſyſtematis mundani. * In the preceding . 
“ books I have laid down %e princifiles of 
* kluloſohihy ; principles not PHILOSOPHICAL 
% but MATHEMATICAL ; ſuch to wit, as we 
o may build our reaſonings upon in philoſo- 
„ phical enquiries. Theſe principles are 
the /aws and conditions of certain motions, 
: and powers, or forces, which chiefly have 
reſpect to philoſophy. But leſt they ſhould 
* have appeared of themſelves dry and bar- 
& ren, I have illuſtrated them here and there, 
„with ſome philoſophical ſcholia, giving 
an account of ſuch things as are of more 
general nature, and which philoſophy ſeems 
* chiefly to be founded on; ſuch as the den- 
* ſity and the reſiſtance of bodies, ſpaces 
4e void of all bodies, and the motion of light 
« and ſounds, It remains, that from the 
* ſame principles I now demonſtrate the 
e frame of the ſyſtem of the world.” This 
exhibits at one view the ſcheme and nature 
of this celebrated work, The two firſt 
books are taken up in ſettling the laws, h 
rules, and proportions of motion, and moving 
podies, with ſome general philoſophical ho. 
la 
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lia touching the denfity and reſiſtance of bo- 
dies, ſpace void of bodies {gro/s ones only I 
preſume) and the motion of light and ſounds; 

after which, in the third book, theſe laws, 


rules and proportions are applied to the phæ- 


nomena of the ſyſtem of the univerſe, But 
that there is not the leaſt hint in that, or the 
former, concerning the phyſical cauſes of all 


or any of theſe motions, we have the au- 


thor's own word for it, which (if we will 


believe him, and think he underſtood his 


den writings) ought for ever to determine 
the matter. P. 483. Hactenus haliænomena 
celorum & maris noftri her vim gravitatts 
_ exfuſui, fed caus AM gravitatis NONDUM A- 


sIGNAvI.— In fac {hilofo hid firofroſitiones 
deducuntur ex thhanomenis, & redduntur ge- 
nerales fier inductionem. Sic eee 
tas, mobilitas, & impetus corporum et LEGES 


motuum & gravitatis INNOTUERUNT, * Hi- 


« therto we have explained the phznomena 
* of the heavens and of our ſea by the 


„power of gravity, but have not yet affi igned. 
„ ie CAUSE of this  rower.—In this philoſo- 
G phy particular propoſitions are inferred 


from the phenomena, and afterwards ren- 


"M dered general by induction. Thus it was 
that 


3 
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that the impenetrability, the mobility, and 


the mmfulſive force of bodies, and the 
„ LAS of e and of gravitation were 
„ piscovERED.“ Here Sir Is AAc has ena- 
bled me to ſum up the whole of the queſtion 
I am upon, in a word. The Laws, then, 
not the cavsts of motion and gravity, are 


What he has diſcovered. 


Thus I have faithfully laid before the 


reader ſuch a ſtate of philoſophy as I have 


found in Sir Isaac. I have no authority to 


add any thing to him, or make him ſay what 
he does not. Phyſics are utterly diſclaimed 
all through his principia, of which, from the 
title to ths concluſion, mathematics only are 
affirmed to be the ſubject; all cauſes are ab- 
ſolutely and entirely ſet out of the queſtion, 
the terms explained to ſtand only for effects, 
and the reader expreſsly cautioned to take 


them in no other ſenſe, by that ever- to-be 
remembered CAVEAT LECTOR in the viith 


deſinition. Words cannot poſſibly make any 
point clearer and plainer than this is made 
by Sir Is A Ac. But is it ſo, it may be aſked, 
with his Followers? What ſhall we do with 
them ? To which I anſwer, that 1 humbly 


think, there are enough of them to do for. i 
tbem- 
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themſelves. And if they have done any 
thing they ſhould not have done, thev will 
be ready, I dare ſay, when properly inform 
ed of it, to undo it again. I am not ſtating 
the caſe between NzwWroniane and Hu- 
 CHINSONIANS, but NEwToN and HuT- 
 EnINS$0N ; and if their reſpective admirers 
have celebrated either of them for excellen- 
cies which they never pretended to, and 
faſtened doctrines and poſitions upon them 
which they never dreamt of holding, nay, 
which they have denied and difclaimed— 
that is no fault of mine. I am heartily ſorry 15 
for it, and muſt beg the favour of every man 
who has been an of it; to be as quick as 
he can in taking to himſelf his ſhare of the 
burden under a he has made his author 
in an awkward manner to fidle and waddle, 
that the world may ſee him walk ſtraight 
and upright in his eaſy and natural gait, 
without which they can never be able to 
form a proper judgment of his ſhape: That 
the admirers of Sir Isaac have done this, I. 
take not upon me to affirm. But thus far, 
1 hope, may be ſaid; without offence, that it 
muſt ſurely have been a little inadvertency, 
(to {peak | in the dentleſt manner we can of 


it) 
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it) in ſome of them, occaſioned, I doubt not, 
by their ſuperlative honour and veneration 
for. his name, to beſtow ſuch extravagant 
encomiums upon him as they have done, 


and that ſo contrary to his own declarations, 


as a writer who had made ſuch amazing and 
ſtupendous þphyfica/ diſcoveries into the agency 
of nature. And they ſhould have reflected, 
that praiſing him for what he had not done 
was the keeneſt piece of ſatire they could 
have thrown out againſt him, as it was {lv 
and cov ertly edding to him, what he ought 


to have done to have deſerved thoſe praiſes, 
and to have really been, what they Ty he r 


—a PHILOSOPHER. This may per naps 


ns forward and preſuming in me 
to ay. And indeed, were it any thing new, 
or an obſervation purely of my own, I had 


not ventured upon it. But it is not. Sir 
Isaac himſelf, in his life time, complained 


of being Killed with the kindneſs of his 


friends, as it is left upon record by the 


learned and ingenious Dr. PEMBERTON, W ho- 


in the laſt page of his biet, ſpeaking of at- 
traction, tells us“ He (Sir Is Ac) has often 


6c Teamgn ined to me of having been wo 


4 
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upon this head was not intended by hint 
* as a Hfiloſohihical exhilanation of any ap- 
Mm pearances, but only to point out a power 
in nature not hitherto diſtinctly obſerved; 
* the cauſe of which, and the manner of its 
acting, he thought was worthy of a dilis 
&« gent enquiry.” If 1 might be allowed to 
offer a conjecture upon this occaſion, what 
it is that has been the cauſe of all the miſe 
takes that have ariſen concerning the NRW. 
TONIAN ſyſtem, though Sir lane had ſo 
well guarded againſt them, and of our founs 


Ain at the threſhold of his meaning, in- Fo 


ſtead of proceeding, as we ſhould have done; 
and he deſired us to do, in our Phyſical en⸗ 
quiries, I humbly think i it has been owing to 
Sir IsAAc's uſing his terms in a different = 
ceptation from what the words generally are 
taken in. For, as Dr. PEMBERTON very 
juſtly obſerves * the common inaccurate 
« ſenſe of words, notwithſtanding the limi- 
e tations given them by definitions, will of- 
« fer itſelf ſo conſtantly to the mind, as to 
« require great caution and circumfpettion_ 
« for us not to be deceived thereby,” E. Se 


* View=—P. 9 at the bottom. 
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The word attraction. When an author ſays one 
body attra&s another, it is natural enough, at 
firit fight, to underſtand him, as if he had ſaid, 
that one body „us another to it, becauſe 
that is the primary ſenſe of the word a.. or 
ad-trahyv. So in repulſion, or one body driving 
another back from it. All which Jooks like 
lodging the power in ſolids, and excluding 
the agency of a fluid medium. Whereas Sir 
Is ac means them only as names for the 
phenomena of two bodies going together or 
retiring from each other, whatever be the 
cauſe of it.“ Thus again in the uſe of at- 
tration and impulſe as ſynonymous terms, 
without ſome attention it is very difficult to 
come at all at his meaning, thoſe two words, 
in the common acceptation of them, being 
as contrary as light and darkneſs ; the one 


Dr. Ctanks is very angry with Mr. LemwniTz for 
ſuppoſing any other “It is very unreaſonable (ſays he) 
«* to call attraction a miracle, and an unphbileſophical term; 

cc after it has been ſo often diſtinctly declared, that by 
ec that term we do not mean to expreſs the CAUSE of be- 

* dies tending towards cach other, but barely the EFFECT, or 
„ the PHENOMENON ITSELF, and the Laws or PROPOR=- 

MW TIONS of that tendency WHATEVER BE OR BE NOT THE 

* CAUSE. or fr.“ Collection of Papers between CLARKE 

and . 355. 


* Oe being, 
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being, when two bodies draw or pull one 
another together by ſome internal virtue, 
the other, when they are driven together 
by ſome external force. But Sir Is AAc 
uſes them as marks or ſigns only to expreſs 
an effect, without defining or ſettling by ei- 
ther of them what it is that produces it. S0 
that in this caſe“ the common ſenſe and 
meaning of the words are not to be regard- 
ed, or taken into the queſtion. The ſame 
may be ſaid of the word vacuum, which as it 
ſignifies void, or empty, has made many peo- 
oh imagine that by it Sir Isaac meant to 
. exprets {ſpace void, or emfity of all matter, and 


alert chat he held that abſurdeſt of all 


» However fingular this method of uſing words ab- 
ſtracted from their ideas may ſeem to thoſe who are un- 
acquainted with the writings of philoſophers, we have the 
authority of Dr. WarTTs for ſaying this is the caſe 

„The moderns, when they uſe the words gravitation, al- 
t traction, &c. uſe them only to ſignify, that there are 
&« ſuch effects and fuch cauſes, with a frequent confeſſion 
&© of their ignorance of the true ſprings of them: they 
© do not pretend to make theſe words ſtand for the real 
* cauſes of things, as tho' they thereby aſſigned the true 
„ philoſophical ſolution of theſe difficulties; for in this 
c ſenſe they will ſtill be wordt without ideas, whether in 
the mouth of an oLD philoſopher or a NEW one.” Uſe 
of Reaſon, p. 87. edit. 8th. | 


doctrines, 
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doctrines, au abſolute vacuum in nature. 
Whereas by a vacuum he meant only ſpace 
filled with a more fine and ſubtle matter, 
which, as it gave no ſenſible refiſtance to bo- 


dies moving in it, was the ſame to appear- 
ance as if there really had been nothing. 
And in his Optics he has demonſtrated by 
experiment, that there is a ſubtle medium 


left in the ſmall vacuum of an exhauſted re- 


ceiver, and hinted it as his opinion, that there 


is a fluid expanded thro' the larger one of the 
heavens. * Laſtly, t to mention no more, thus 


it 


e Is not this exterior * conveyed thre the Wadi : 
1 8 10 by the vibrations of à certain medium far more ſubtle than 
« air, which medium, after the air was drawn out, re- 
« mained yet in the vacuum? Opt. p. 373. Does not this 
0 medium readily pervade all bodies, and is it not by its 
08 elaſtic force expanded thro” the whole Heavens: * Ibid. 


p-. 324 —That Sir Isaac may not for the future be miſ- 
repreſented, by thoſe who are determined at any rate to 
have an ab/olute vacuum for their i imagination to divert it- 
ſelf in, as if he thought the fluid fo rare, as that there 


might ſtill be a very good vacuum left in the interſtices of 
the parts of it, it may not be amiſs to ſet down in this 
place his own account of its denſity.—Opt. p. 325. If 


« this medium be rarer within the body of _ fun than 


© at its ſurface, and rarer at the ſurface than at the 1004 


« part of an inch from the body of the ſun, and rarer 
chere than at the 50510 part of an inch from its body, and 


E * rarer 
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it has fared with the word fe, which Sir 


Is AAc uſed, doubtleſs, as ſynonymous with 
indefinite, to ſignify ſomething that could not 


be limited or bounded by us, not that was 


abſolutely without limits or bounds in itſelf. 
But fome, fond of giving a looſe to a ſtrong 
and 1 imagination, taking it in its ſtrict 


« rarer at this laſt 2 than at the 5 of Saturn, I ſee no 
t reaſon why the increaſe of its denſity ſhould ſtop any 
at here, and not rather be continued thro” all the diſtances 
„ from the Sun to Saturn and beyond.“ Now, tho' we ſup- 
Poſe the fluid to be ever ſo rare at the Sun's orb, yet 
when it has received its degrees of denſity, increaſing in 


the manner here mentioned, thro” every inch from the 
Sun to Saturn, and from thence to the fixed ſtars, it can- 


not, I think, well be ſuppoſed capable of conſtituting any 


thing of a tolerable vacuum. Rather, it will be many 
times more denſe, than that denſe zther that was felt in 
Egypt. Se that if, after all, we muſt have a vacuum, it 
muſt I believe be that deſcribed with ſo much livelineſs 


-_ 


and ſtrength of imagination by the great Dr. YouNs, in 
bis Night-thoughts:; where he ſuppoſcs a perſon from a 


terrace, at the outbounds of the univerſe, looking over the 
wall of creation, and taking a ſurvey of Nothing's houſe 


and gardens in the valley of Non- entity — 


= ap, Lok ENZO! Where, ; 


| 1 5 W 0 5 ends this mighty building? Where begin 
The ſuburbs gf creation? Where the wall 


poſe battlemients look Mer into the vale 
Of NON-EXISTENCE ? NoTuixG' s range abode ! 
Night Ixth. p. 367. 
and 
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and proper ſenſe, and ſcorning to think of 


any thing leſs than inſinite ſuns and Worlds, 


have magnified the glory of God by contra- 


5 dicting his word, and proved themſelves 
good Chriſtians by turning atheiſts. For "op 


the univerſe be 1afinite, it is moſt certainly 


uncreated ; and if it be uncreated, it is as 


certainly God; unleſs there be either two 


uncreated infinites, or one infinite can create 


another. This unhappy miſunderſtanding of 


Sir Isaac's terms ſeems indeed to have buen 
the ſeed- plot of all our misfortunes. And I. 
muſt confeſs, I could with he had changed 


them for others, which might have expreſſ. 


ed his meaning more clearly, and been leſs 
liable to Windeln It had ſaved us many a 


bad and tireſome j journey through the imma- 


terial virtues and occult qualities of the 


3 ſchools, many a dark and uncouth voyage 
into the regions of infinite ſpace.” 


„gur what?” —Some one will ſay and 


% muſt we then give up a vacuum, that baſis 
 * of all philoſophy, and“ barrier againſt 


e atheiſm ?” To this I anſwer, I take not 


upon myſelf, neither indeed would it be- 


* Ani ingenious divine calls a vacuum, the SPONGE ya all 5 


atheiftical _ 


E 1 F: come 


- 
2 nas 


9 —_— L 
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come me, to impoſe articles of faith in phi- 
loſophy, any more than theology, upon peo— 
ple, or tell them what they ſhould do. I 
only lay things before them as I find them, 
in the fimpleſ and plaineſt manner I am 
able, and ſet not up for a dictator. But I 
ſhould imagine, that if we cannot keep the 
doctrine of a vacuum, the beſt way will be to 
part with it, as I know of no medium there 
is between keeping it and not keeping it. If 
any ſuch can be found out, 1 ſhall be glad to 
have it publicly propoſed, that it may be 
taken into the queſtion, and have its due 
weight allowed it, which I ſincerely promiſe 

it ſhall. « But iS it poffible then, that Sir 
cc Is AAc, after all, ſhould not hold this doc- 
« trine ?” Let thoſe who underſtand his 
_ philoſophy better than I do determine. I 
have proved, and ſhall prove more fully be- 
low, that he held the oppol:te to it; and it 

can never certainly be the intereſt of his ad- 

mirers, nor will he, I think, be much 
obliged to any one who ſhall undertake to 
prove that he did hold it; becauſe that 
would be proving that he held both ſides of 
the queſtion, which would be proving that 
he held neither ; and that again would be 
proving 
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proving that he held nothing at all. But as 
to all this, it is no concern of mine how the 

matter is determined. Let juſtice be done 

to all parties, and I deſire no more. My bu- 
ſineſs is ouly to propoſe and adjuſt things in 
ſuch a manner, that they may be determined 

fairly and clearly. In order to do this in the 
preſent caſe between Sir IsAAc and his in 
 provers, I thall Jay down a very ſhort and 
eaſy alternativ e, which will take in and 
; bring the whole to a deciſion at once. 


| Errnes, then, Sir ISAAC uſes the terms 
vacuum and infinite in their abſolute and 
proper ſenſes, and aſſigns gravitation, attrac- 


lies Ke. as Cauſes, to the excluſion of a ma- 


terial fluid, or ſecondary agent under God— 
Or, he does not. 

This alternative is eaſy, 5 it is no leſs 
fair. Now, therefore, let them take which 
ſide of it they will. If they take the firſt, a 
few unſerviceable conſequences may perhaps 
be drawn by his adverſaries. Some of theſe 
I ſhall here ſet down, not as what I myſelf 
draw, or think any objections, but as what, I 
ſay, may poſſibly be (indeed, as I am credi- 
bly informed, actually are) drawn, and look- 


E 4 . = 
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ed upon by ſome to be ſo. I ſet them down 
therefore purcly for the ſake of the friends 
of Sir Isaac ; that, if they, upon mature 
_ conſideration, refolve upon holding the fide 
of the queſtion I mention, they may provide 
themſelves in time with proper anſwers. 
And I think I could undertake to promiſe 
the public, from their candour and! ingenu- 
ouſneſo, that they will not reſolve to hold 
it, till they have provided themſelves with 


ſuch, 


Ax firſt, it may be ſaid perhaps by his 
opponents, that he acts contrary to his own 


expreſs declaration and moſt ſolemu promiſo 


to the reader, that he would not conſider 

them as cauſes; which method of proceed- 
ing may not be thought o conſiſtent with 
the rules of what is called moral honeſiy. His 

227 ſig „ likewiſe, and the end he might have to 
ſerve by ſuch a two- faced behaviour, muſt, 
in this caſe, be a little looked into. 


SECONDLY, that his book is one continued 
quibble upon thoſe terms, which are all dou- 
| ble-entendres ; ſo that as faſt as he is beat out 

of one, he flies to the other, and when dif- 
. lodged 
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lodged from that, comes back to the firſt 
again. Mankind are led a pe erpetual dance 
from attraction to impulſe, and from im- 
pulſe to attraction; from a vacuum to a 


plenum; and from a plenum to a vacuum; 


from infinite to indefinite, and from indeft- 
nite to infinite ; and his principia are phytics, 


or no phyſics, juſt as occafion ſerves. A con- 
duct, in fo great a man, they may think 
harder to account for than any phenomenon 


in nature. 


THIRDLY, as his phyſics (if his admirers 
will ſtill infiſt upon their being ſuch) are 


formed folely from the appearance of things, 


without any conſideration had of an inviſi- 


ble, yet material, agent, they may be apt to 
inſinuate a cloſer connection between him 


and the clock-geometrician than might be 


agreeable, | 


FouRTHLY, they may think that SirIsaac's 
ſcheme, taken in this light, contradits—Re- _ 
velation ; which aſſures us, that the celeſtial 


bodies are placed in and ſo moved by the 


heavens, which are compact and ſtrong as a 
molten 0 


— * * 2 | 
. rr — 
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molten ſneculum *—Reaſon ; which informs 
us, that matter cannot act where it is not 
preſent, or any body move without a mover 
— Experiments of all ſorts; which ſhew us, 
that the power which moves bodies is not 
within, but without them Common ſenſe; . 
Which intimates to us, that, if one body emits 
virtues or effluvia againſt another, they may 
drive it farther of, but can never pull it 
nearer in to it— And himſelf; Who ſays, 
there may be a plenum of æther, and gravi- 
ty and all other motion cauſed by impulſe of 
that æther f. 


| Tunse are Fs of the objeftions which 1 
am told Sir IA 8 opponents have to 


* Gen. 1. 15. Job XXXVI11. 18, 
+ The dodrines of a vachum and attra@tion are finely 
confuted and ridiculed by cardinal PoiiGnac in his Ax- 
 41LUCRET1US above cited, lib. 11. 865, & ſcq. & lib. iv. 
933. & ſeq. that great man having, I know not how, im- 

bibed an unhappy prejudice that they were maintained by 

Sir Isaac; nay, he ſeems to have looked upon them as 
the fundamentals of his philoſophy, and the efſential 
points in which he differed from Mr. DescarTus.— 
Much is it to be lamented, that a writer, who could ſo ef- 
fectually overthrow an erroneous plan, had not a true one 
to propoſe | in the room of it! 


make, 
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make, if the firſt part of the alternative be 
taken. If they are grounded upon miſtake, 
and ſhall, upon examination, be found want- 
ing, by the gentlemen who take this ſide of 
the queſtion, I muſt confets, I ſhall long im- 
| patiently to ſee an anſwer to them, which I 
know they will, without any heſitation, im- 
mediately favour us with. If the objections 
are juſt and true, the high opinion [ entertain 
of them will not ſuffer me to imagine it poſ- 
ſible for them to take this part. It can never 
be. Sir Is AAc has too much ſenſe to hold 
ſuch abſurd, ſuch monſtrous poſitions—too 
much honour to impoſe upon tae world in ſo 
low and ſhuffling a manner: and they, lam 
ſure, have a Weder regard for his name and 
character, thai to charge him with doing ſo, 
if he has not done it. I will therefore in 
this caſe ſuppoſe, and I dare fav the reader 
will very gladly ſuppoſe with me, that the 
ſecond part of the alternative is what theſe 
learned gentlemen will chooſe, viz. that Si! 


Is AAc has always kept up to his promiſes . 


and declarations that he never deſigned, 
the words vacuum and infinite ſhould be 
taken in their ſtrict and proper ſeuſe never 
meant by attraction, gravitation, &c. to aſ- 

oo : ſign 
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ſign the cauſes in nature, or to exclude by 
them the agency of a fluid medium, Which 
the Scriptures and all antiquity have ever 
aſſerted and maintained, nay which once. 
Afi a and all the world worſhiped. vet 

AND if this laſt be taken and allowed, and | 
Sir Isaac really never pretended or thought 
of any thing farther than illuſtrating actions 
and effects, leaving the agents to be diſcover- 
ed by ſucceeding ENS REY e a con- 
cluſion ſhould be drawn from hence, that 
therefore the agents are not to be diſ- 
covered, and an attempt to diſcover them is 
to be rejected with ſcorn and indignation, 


unheard and unexamined, is, I muſt confeſs, 


and ever. will be to me, amongſt the inſcru- 
tables; when Sir Is AAc, e laſt ſeutence 
of his preface, ſo ſtrongly inculcates aud ear- 
neſtly petitions for a quite contrary method 
of proceeding in his readers and followers— 
Ut omnia caudide legantur, & defefius in ma- 
terid tam diſecili now tam reſirebendantur, 
quam novis lectorum conatibus inveſtigen- 
tur, & benigne ſuppleantur, ENIXE rogo— 
„That every thing I have ſaid may be read 
« with candour, 4 my deficiences in the 
6 execution of ſo difficult a taſk, inſtead of 

being 
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„being found fault with, ſupplied by the 
« further ſearches of my readers, is my 
„ EARNEST requeſt”'—When the learned 
Dr. PzMBerToN finiſhes his View with this 

Juſt and very remarkable obſervation—* To 
« acquieſce in the explanation of an appear- 
* ance, by aſſerting it to be a general power 
« of attraction, is not to imſirove our know-= 
lege in philoſophy, but rather to hut a ſlot 
0 our further ſearch''—And laſtly, when 

the great Dr. CLARKE, in his Controverſial | 
Pipers with Mr. LEIBNITZ, fays—* If Mr. 
„ LE1BNITZ or any OTHER philoſopher can 
« explain theſe phænomena by the laws of 
„ mechaniſm, far from meeting with any 
„ oppoſition, he will receive the thanks of all 
the learned world.” Now, what if Mr. 
Iurchixsox thould prove to be that OTHER. 
philoſopher, and to have explained all the 
phenomena of the univerſe by the laws of 
mechaniſm, and that in ſuch a manner as 
that they will ſtand the teſt of every experi- 
ment and obſervation that has been made? 
I fay not that he has done this. A 
| would be thought to mean is, that the field 


* 


« 


: * Cullen of Popers between 8 = LetoxrTh, 


p-. 369. 


18 
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is certainly open for a diſquiſition of the na- 
ture and kind that his pretends to be; and 
ſo far is it from contradicting, oppoſing, or 
rendering Sir Is AAc's labours uſeleſs, that it 
is confirming and making the true uſe of 
them; it is doing what Dr. CLARKE and he 
wiſhed fo much to ſee done what he ear- 
neſily requeſted his followers to do—not to 
| ſtop at effects only, but to go on and inveſti- 
gate the cauſes of them. Surely therefore, 
to hinder and prevent the examination of 
ſuch an attempt, and to diſcourage and for- 
bid the making of any ſuch, muſt be contra- 
ry to the very intention and deſign of Sir 
Isaac, and deſtroy all the benefits and ad- 
vantages that might have accrued to the 
world. from his abervetions and experiments 
upon the phenomena or effects of nature, 
which he made (if we will believe him) 
with no other view, than that when the 
agents which performed them came to be 
_ diſcovered, they might be applied to them, 
and mutually ſtrengthen and confirm each 
other. And, indeed, I have often thought, 
(tho' with a leſs ſanction than that of Sir 
Isaac NewrTow I ſhould not in this age 
have darcd to have faid it) that the making 


experi- 
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experiments, and calculating proportions, 
Where no farther end 13 propoſed by it, and 
it produces nothing but a ſtupid admiration, 
is a very low and . employment for a 
man of genius. It is degrading the philoſo- 
pher into the mechanic, and that the moſt 
uſeleſs and unprofitable of all mechanics, 
The wheelwright who can make a plough, 
and the buſhandman who knows how to uſe 
it, deſerve infinitely more of mankind, than 
he who ſpends his time in meaſuring the tail 
of a comet, only to ſurpriſe and rerrify matt» 
kind with a formidable range of cyphers, I 


beg I may not be miſungerſtood in this, or : 


thought to hint any thing to the diſcredit or 
diſadvantage of experimental philoſophy, 
Laperithents are undoubtedly the ſure way 
of proving or diſproving any hypotheſis, and 


all hypotheſes ſhould be examined by them, 


But they ſhould neither be ſtopt at without 
proceeding farther ; for then they are little 
better than a raree-ſhew, and we ſhall never 
come at any cauſcs: nor ſhould they be 
wholly relied upon without ſome better 
guide; for then we ſhall come at none but 
falſe ones: and that for this plain reaſon, 
| becaule the true and real agent in nature is 
2 2 7 ſo 
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ſo extremely fine and ſubtle, as to elude both 
ſenſe and experiment, ſo that they can never 
diſcover it to us, tho', when we have been 
told of it, its operations may be demonſtrat- 
ed by them. The candid reader will give 
| what is ſaid here its due weight, and not 
haſtily and inconſiderately (as thoſe who 
are attached to any particular ſcheme are 
ſometimes apt to do) accuſe me of taking 
away the uſe of experiments, when I would 
only have their abuſe rectified, T9 
So juſt and equitable does it appear then, 
from an examination of Sir Is AA NEW 
_ Tox's principia, that Mr. HuTcninsoN's 
claim ſhould be admitted, and his cauſe 
heard. But this is not all. I ſhall now beg 
leave to proceed one ſtep farther. For tho” 
Sir Isaac, all thro' his Princiþia, treats of 
gravity, &c, as effects only; yet in the laſt 
ſentence of that book, and in the queries 
ubjoined to his Optics, * „ he has given 
* vs 


* PrmBeRTON's View, p. 22. The whole paſſage is 
Worth notice “ Sir IsAaac NEwTON has found reaſon to 
cc conclude, that gravity 1s a property univerſally belong- . 
ing to all the perceptible bodies in the univerſe, and to 


« every particle of matter whereof they are compoſed. 
«But yet he 20 where aſſerts this Property to be eſſential 
cc to 
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* ſome hints worthy of himſelf at a cauſe 
„% for them.” And what is that cauſe? 
Why, the very ſame that Mr. Hurchix- 
sor has aſſigned, with this difference only, 
that what Sir Isaac could do no more than 
confecture to be the agent, its true nature 
and manner of agency being, * as he con- 
felled, wholly unknown to him, Mr. HuT- 
' CHINSON's deſign is to demonfirate to be ſo, 
and explain its nature and manner of agency 
from the Bible compared with nature. This, 
1 doubt not, will appear to many to be a 
{trange aſſertion, made at random, and with- 
out book. I ſhall offer my reaſons why I. 
think ſo, which when the reader has conſi- 
dered, he muſt be left to form bis own 
D judgment upon the matter. 
| Sir IsAAc's opinion in general concern - 
5 ing the great agent in nature I ſhall give in 
the words of Dr. PEMBERTON. View, þ 376, 


4 to matter. And he was ſo far from having any defign 

ce of eſtabliſhing it as ſuch, that, on the contrary, he has 
« given ſome hints worthy of himſelf at a cauſe for it; 
„ and expreſsly ſays, that he propoſed thoſe hints, to ſhew _ 
« that he had no ſuch intention. See at the end of 

© his Optics, in qu. 21. and the ſame rreatiſe in adver- | 
« tiſement 2. 

_— Opt. p- 3:6 ec For I do not know ber this ether is.” 


F ſpeaking 
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ſpeaking of the action of light, he fays— 
What the power in nature is, whereby this 
action between light and bodies is cauſed, 


our author has not dr/covered—He has in. 
+06 


general hinted his opinion concerning it; 
that probably it is owing to ſome very ſub- 


0 


d tle and elaſtic ſubſtance diffuſed thro' the 
* unixerte Heis of opinion, that tuch a ſub- 
ſtance may produce this, and other effects 


* alto in nature, tho” it be ſo rare as not to 


give any ſenſible reſiſtance to bodies in 


* motion; and therefore not inconfiſtent with 


* what has been ſaid above, that the planets 


* move in ſpaces free from reſiſtance.“ An 
univerſal fluid then, we fee, is the grand cauſe 


and agent, in Sir Is Aàc's opinion, but ſuch 
an one as might not obſtruct the planets and 


other bodies moving in it, and all the vacuum 


he meant was a ſubtle and elaſtic ſubſlance, 


readily pervading all bodies, and expanded 
thro the <whole heavens, as himſelf expreſſes 
it—Opr. p. 324 This Mr. HuTcurnsoN 
has 3 to demonſtrate the reality 


7 of—to ſhew from ſcripture and nature, that 


the earth and planets are placed in the hea- 
dens, which are ſuch a fluid, and that ſo fag. 


it from being any hindrance to their mo- 


tion, 
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tion, that it is the cauſe and producer of it, 
the impulſe behind being mechanically con- 
trived to be always greater than the reſiſtance 
before the moving body; which, if it can once 
be fairly made out, and clearly explained, 1 
humbly think, anſwers all the objections that 
can poſſibly be raiſed againſt motion in a 
plenum. For the great difficulty in this caſe 
(if I apprehend the matter right) has been, 
that, tho' we ſuppoſe the fluid which conſti- 

tutes this plenum to be in itſelf ever ſo rare, 
yet when a ſufficient quantity of it is amaſſed 
together to conſtitute one, it muſt afford a 
"4 very great and ſenſible reſiſtance to ſolids 
| ſwimming in it, according to the Ps EUpo- 
NEWTONIAN plan, by forces di find from the 
imhulſe of the fluid itſelf; which, tis preſum- 
ed, would clog and impede, and finally put a 
ſtop to their motion, But if, according to 
Sir Isaac's pure and unadulterated ſenti- 
ments concerning cauſes, the impulſe of the 
fluid be itſelf the cauſe of the body's motion, 
{as will be ſhewn below) the cafe is widely 
different. And then, if it can be proved, that 
the parts of this fluid plenum are by a con- 


with each other, and by that means thoſe 
Fa which 


ſtant circulation continually changing places 
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which lie on one ſide a body made rarer, or 
conſiſting of particles of a ſmaller ſize than 
thoſe which lie on the other, nothing can be 
more eaſily conceived or accounted for, than 
the motion of a body in ſuch circumſtances 
towards that part where the fluid is rarer. 


The denſe fluid behind puſhing hard againſt 


it would impel it forwards, the rarer fluid 


before receding by the ſides and thro' the 
pores of it. There would be no need of the 
leaſt portion of vacuum, either for the ſolid 
or fluid to move into. The ſolid wants no 
more than its own ſpace, which it always 
carries with it, and the parts of the fluid only 
ſhift their ſtations with reſpect to one another, 
which they do inſtantaneouſly within as well 
as without the body, one particle taking the 
place of another exactly as that other leaves 
it, without any time or ſpace intervening, I 
hope I have expreſſed myſelf clearly upon this 
point, and muſt beg the reader's ſerious and 
attentive conſideration of it, as it isa very 
important one, and a proper examination and 
_ diſcuſſion of it may greatly conduce to a final 
determination of that firſt and grand article 
in all philoſophy, the phy ſical cauſe and « con- 
tinuation of motion in this material ſyſtem. 


THAT 
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Tear the power of gravity itſelf ſhould be 


owing to ſuch a medium as this we have been 


ſpeaking of, Sir Isaac, Dr. PEMBERTON tells 
us* in another place, thinks it not impoſſible. 
And in his Optics, p. 325, he has hinted at 
the manner in which it may be performed, 
viz. by the medium being rarer at the denſe 
© bodies of the ſun, gan; planets, and ne 
than in the celeſtial ſpaces between them; 
ſo that, « if the elaſtic force of this medium 

+ be exceeding great, it may ſuffice to impel 
1 bodies from che denſer parts of the medium 

„towards the rarer, with all that force, or 
„ impulſe, which we call gravity. 7 All this 
| likewiſe Mr. Hurenixsox has endeavoured 
fully to prove ; to ſhew, that this medium is 
rareſt at the ſun, where, for that reaſon, there 
is a continual preſſing in of the denſer parts 
from the circumference of the heavens; that 
there is likewiſe a rarefaction conſtantly and 
| ee cauled by the heat of the fun at 


8 Has 406. 
If Dr. PEMBERTON from this would ftrike attraftion, 

« gravity, &c. out of Sir Isaac NewToN's books, and put 
* in impulſe by ether, they would in many places be true,” 
Horcn. vol. v. p. 272- Non | 


6 
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the ſurface of the earth and planets, which 
gives an opportunity for the denſe parts 
pouring in thither as conſtantly and ſucceſ- 
fively to impel and force them forwards in 2 
eircle round the ſun, turning them at the 
fame time on their own axes.* Theſe, he 
ſays, are the true powers and agents in na- 
ture, all her operations depending upon this 
one plain and ſimple principle, that when- 
ever any part of the medium is rareſied, or 


OF The der may perhaps obtain a more fatisfaQtory : 
idea of the manner of this operation than I can give him, 
from a well known electrical experiment, ſhewn by the 
_ Ingenious Mr. RacksTROw, in Fleet-fireet—A large cop- 
per globe being placed in the centre, and a ſmaller one of 
glaſs in a circular groove at fome diſtance from it, the 
: electrical ſtream conveyed to the central globe irradiates 
from thence againſt that hemiſphere of the ſmall glaſs. 
one turned towards it, as the light from the ſun does 
againſt the earth, and planets ;, and produces exactly the 
fame effec, the glaſs globe being cauſed by it to revolve . 
upon its own. axis, round the copper one—What it is that 
moves the planets, cannot after this, I think, be diſputed 
by any reaſonable perſon. And if the ſun, by the ſtream 
of matter it ſends forth, be the agent that gives the earth 
its motion (as the copper globe docs the glaſs one) then 
did not Josh ſpeak in a manner ſtriétly philoſophical, 
when he bade the one ceaſe Ns, . which of courſe | 
ſtopt the other ? 9 5 


| ma 4, e 


- STATE of the Cxsk, G. 5 


made finer than the reſt *, the adjacent 
denſe and more groſs ones ruſh 1 in, to ſupply 
and fill it up, and reduce all to an equil- 


brium again, carrying with them any thing 
that happens to be in their way. And were 
1 to offer a conjecture upon the origin of at- 
traction among the ancients, it ſhould be this ; 
They attiibyred the motion of a body to- 
wards any rareſied part of the medium: 
e. g. the ſun, to a power in that part, which 


ſeemed to ſuck and draw it to itſelf, as not 


ſeeing the impulſive power behind, which 


ok it to that part, only becauſe there was 


leaſt reſiſtance there. Sir Is AAc, we ſee, has : 
very happily diſcarded this erroneous notion, 
and reſtored the true power impulſe again— 


« The fluid, ſays he, may ſuffice tO IMPEL bo 


« ies with all that Jen ce or IMPULSE which 


T We call gravity.” A circumſtance well 


meriting the attention of all philoſophers, 


upon more accounts than one: ſince, if the 
fluid acts by impulſe from one end of the 


heren to the other, from the fn to the org. 


* This principle of the denſe parts of the fluid pref- 
; ang in to the rarer is explained and made great uſe of by 
the writers upon che hood and en of ane 
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72 A Fair, Candid, and Inhartia 
of SATURN and the fixed fars, muſt not all 
the parts of it be in the cloſeſt contact? 
Otherwiſe could they impel each other? 
And then, if there was but a cubie foot of 
void ſpace in the ſyſtem, as there is ſuch a 
ftreſs and preſſure upon all the parts of it, 
muſt not contact and impulſe ceaſe, and all 
fall into confuſion, as an arch does when 
one of the ſtones that compoſe it is with- 
drawn! And if fo, muſt we not upon the 
true NEWTONIAN principles bid that long 
miſtaken and much loved notion of a va- 
cuum, interſtitial as well as abfolute, finally 
farewell, and find out fome other SPONGE | 
for atheiſlical ſyſtems *—The ſkilful in phy- 
ſics will give us their opinions l proceed. 
 Taar the ſame fluid, with which the 
| heavens are filled, and the earth and planets 
moved, is the cauſe of all the other opera- 
tions of nature, Sir IsAac declares it as his 
opinion, in the concluding fentence of his 
Principia. Adjicere jam liceret nonnulla dt 
ſpiritu quodam ſubtiliffimo corfiora craſſa 
- pervadente, & in iiſdem latente; cus vi 
actionibus particulg corforum ad minimas dife 
tantias ſe mytuo attrahunt, & contiguæ fate 
cohzrent &S wwe electrica agunt ad dife 
tantias 
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tantiat majores, tam repellendo quam attra- 
| hendo corhuſcula vicina; & lux emittitur, 
reflectitur, refringitur, & inflectitur, & cor- 
fora calefacit; & ſenſatio omnis excitatur, 
& membra animalium ad voluntatem mo- 
ventur, vibrationibus ſcilicet hujus ſpiritũs 

Her ſolida nervorum caſtillamenta ab externis 
Jenſuum organis ad cerebium & a cereoro in 
mnuſculas hroſiagatis. Sed hac gauc is eahoni 
non fioſſunt; neque adeſt ſufficiens copia ex- 
perimentorum, quibus leges actionuni hujus 

Hhiritus accurate determinari & monſtrari de- 

bent, © And now we might add ſomething 
concerning a certain moſt ſubtle ſhirit, 
© which Aer vad and lies hid in all groſs bo- 
46 dies; by the force and action of which 
« ſpirit, the particles of bodies mutually af- 
« traft one another at near diſtances, and co- 
« here if contiguous ; | and electric bodies 5 
„operate to greater diſtances, as well repel- 
« ling as attracting the neighbouring cor- 

* puſcles; and /ight is emitted, reflefled, re- 
„ frafted, infected, and heats bodies; and all 
A ſenſation is excited, and the members of 
. animal bodies move at the command of the 
* will, namely, by the vibrations of this ſþi- 
* ri, mu propugheen along the ſolid fi- 
85 laments 
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4 Jaments of the nerves, from the outward 
< organs of ſenſe to the brain, and from the 
brain into the muſcles. But theſe are 
44 things that cannot be explained in few _ 
© words, nor are we furniſhed with that 
« ſu efficiency of exfieriments, which is required 
< to an accurate determination and demon- 
« ſtration of the laws by which this electric 
« and elaſtic ſpirit operates.” Mr. Hur- 
CHINSON has treated of this 20, ſubtle fhirit 
at large, and by his obſervations, made with 
infinite care and diligence upon different 
parts of nature, has procured a ſufficient 
number of experiments of all kinds, as he 
thinks, fully and accurately to aſcertain the 
laws of its action, tho? Sir Isaac at that 
time could not, for want of ſuch. That 1, 
is, as Sir Is AAC fays, a moſt ſubtle uit, her- 
poing and lying hid in all groſs Ladies that 
it is the cauſe of attraction of all kinds, elec- 

0 tricity, the emiſſion and all the operations of 
tight, and heat the effect of light, the reader 
may ſee perhaps put bey ond all diſpute in 

a Mr. Hurchixsox' 8 ſecond and eleventh 
volumes, as the defign of the tenth is to de- 
monſtrate to any impart tial perſon, that it is 
he ghd. agent in the human frame, pro» 

ducing 
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STATE of the Casr, Ce. 7 
ducing the circulation of the blood, and all 


fenſation, and muſcular motion. 
Hrrukkro, I think, there is little j jarring 
or diſcord between our two philoſophers. 


The only remaining point is the nature and 
ſubſtance of this agent, in whoſe exiſtence 


and operations we are ſo well agreed. Here 


Mr. HuTcninsoN was very ſenſible, as in- 
deed every body elſe | is, that human ſcience 
— always fallen ſhort; all the ſchemes, fram- ; 


ed to account for the cauſe and continuation 


of its motion and agency, have proved abor- 
tive; ſuch knowlege is too excellent for man's 


: wiſdom, and a long, long experience has 


taught us, he cannot, by his own ſtrength, | 
 @ttain unto it, Mr. HuTCHiNSON therefore 


conſidering this, and at the ſame time reflect 


ing upon the reaſon of it, that the prineipal : 


part of this heavenly fluid lies far above out 


of our ſight, and is not by any means to be 
come at by us, thought there was but one 
way in the world by "which we could poſſi. 
bly arrive at the knowlege of it, viz, by ex= 
amining, with humility and diligence, what 
account was given of it in the Bible, where 
its creation and formation were deſcribed at 


" args by him who created. and formed it. 


_ For 
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For it is very remarkable, that in the hiſtory, 
the heavens are put firſt ; and for good rea- 
ſon, ſince, as it is faid elſewhere, Gop has“ 
feet their dominion in the earth, and appointed 
them to rule over it, and all its productions. 
They would have had but a ſorry claim to 
this pre- eminence, had they been nothing 
but enfity ace, a thouſand miles ſquare of 
which is not equivalent to a cubic inch of 
matter, not to mention the ſtrange idea the 
words In the beginning God cart emſily 
ſpace—convey to the mind, if indeed they 
convey any. From the account of this fluid 
in the firſt chapter of Geneſis, compared 
with other places of ſcripture, Mr. Hur- 
CHINSON thought he had diſcovered, that it 
exiſted in three conditions, FIRE, LIGHT, and 
groſs AIR, or SPIRIT—that the Alx continu- 
ally preſſing in from the circumference of 
the heavens, to ſupply and fill up the rare- 
faction made by the PixE at the ſun's orb, 
was there as continvally itſelf rarefied, re- 
fined, and ſent forth every way in form of 
LIGHT, till by degrees, as it got farther off, 
it was condenſed and concreted into AIR, | 
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and returned again to nouriſh the FIRE, a 

conſtant ſtreſs and preſſure being by this 
means laid on the parts of itſelf, and every 
thing in this material ſyſtem included in it; 
and that the action in a culinary fire, ſup- 
ported in the ſame manner, exhibited a pic- 
ture of it in miniature to us, ſo that, by ex- 

periments upon that, the other might be 
clearly explained and illuſtrated E. All this 

is 


* It falls not within the compaſs of my preſent deſign 
to give any farther account of the SS. philoſophy as ex- 
plained by Mr, HuTcninsox, than is neceſfary in ſtating | 

the caſe between him and Sir Isaac. A clear, regular, 
and well digeſted ſyſtem of the whole, with the proofs 
and illuſtrations of each part (a thing much and long 
wanted) will I hope be laid before the public, by ſome one 

equal to the taſk ; for the reception of which, if this im- 

perfect ſketch of things may ſerve in any meaſure to 

prepare the way, by removing ſome groundleſs prejudices 
that have obtained, with regard to Sir Isaac NzwToN, 
the author will think himſelf amply rewarded for his 
pains, whatever ſentence the world may otherwiſe pleaſe 
to paſs upon him and it. He would not indeed diſoblige 
the world, if it could be honeſtly avoided, but he will 
never oblige it at the expenſe of truth. A reſolution, 
which in theſe times it may be thought not quite ſo pru- 
dent to make: but he has this encouragement to it, 
' which he begs leave likewiſe to recommend to the conſi- 
deration of others, that he, who enters the liſt in the 


cauſe 


eee of rav rn ( not truth in the ahHiract, but the TRUTH. 
_.of 'Gop in CarisrT, as revealed in the BIBLE) fights under 
„ who bears inſcribed on his banner—I HAVE OVER- 
Toſs. nr worLD. 
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is looked upon as quite' new, and peculiar to , 
Mr. HuTcninsoN, and great clamours are 


_ raiſed againſt it. But what ſays Sir IS AAC f 


Why, under his ſecond rule, that like ef- 


* fects are to be aſcribed to like cauſes,” he 


tells us, as an inſtance of it, and a thing uni- 


voerſally known and allowed, that © the /ight 
of a culinary fire and of the ſun have the 
e fame. manner of firodufion *. If, there- 
fore, the /1g/ of a culmary fire be produced 
by a rarefaction of the air, of which there is 
always a draught to it, this will at once 


prove Mr. Hurchixsox's whole plan upon 


Sir Is AAc NEW TON's principles. And that 
the light and heat of a culinary fire are ow- 
ing to the air Sir Is AAc himſelf is expreſs, 
5 whom, ſpeaking of the atmoſphere of the 
' Lun, he fays, Opt. p. 319. The ſame 
great weight may condenſe thoſe vapours 
40 and exhalations as ſoon as they ſhall at 
Ls any time begin to aſcend from the ſun, 


. and make chem preſently fall back again 


— ; 
. > 
"4 3 F : 4 


+ +l Srincip lib, 111. reg. n. p. 357. Pemb. p. 24. 
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into him, and by that action increaſe his 
<« heat much after the manner that in our 


&« earth the air increaſes the heat of a cult- 


« nary fire.” 885 How can this be? How can 
cold air increaſe the heat of fire? But Sir 
Isaac NRWTON ſays it does; moſt un 


doubtedly then it does it by changing its 


condition from cold to hot, i. e. by going in 


in the form of air, which, as it is fo denſe 


as not to pervade the pores, cauſes the ſen- 
fation of cold, and coming out in that of * 


light, which, as it is finer, and can pervade 


them, cauſes that of Heat. Whether Sir 


Isaac, by the atmoſphere firefiing ulm the 


fun, intended that immenſe fluid in ſcrip=- 


ture called the heavens part of which is con- 


tinually going to, and part receding from 


That there may be no diſpute raiſed about the word 
light, the reader will not think it impertinent in me to 


| ſtop him, only while I inform him, that I here uſe that 
word for that ſubtle fluid which proceeds continually, 
from the ſun and our culinary, and other focuſes upon, 


earth, whether it be viſible or not; ſince it is notorious by, 
experiment, that this great and glorious agent in nature 
| exerts itfelf with great force and vigour in its other ma- 
nifold operations, when, for reaſons obvious enough to. 
the philoſopher, it does not affect the eye in that particu- 


lar manner which produces the ſenſation of viſiog , 
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the centre, I take not upon me to deter- 


mine: thus much, however, may certainly 


be interred from it, that he was very ſenſi- 
ble there wanted a vaſt preſſure upon every 


part of the ſun's orb, to prevent the fire 


from diſſipating and ſcattering the parts of 
it, as well as ſome kind or er of pabulum, 
to feed and nouriſh that fire, and ſupply the 


place of the light ſent off from thence every 
moment in Gach quantities and diffuſed qua- 
quay erſum chroughout the world“. 


I have 


* There is a paſſage in his Optics, in which he ſeems 


to have had a notion, that the heavens were filled with 
ta agents, counteracting each other, as Mr. HuTcniN- 


SON ſuppoſes the light and air to do, tho? he was greatly 


at a loſs how to conceive the manner of their operation. 
P. 339. It is as difficult to explain by theſe hypotheſes, 


« how rays can be alternately in fits of caſy reflexion and 


A eaſy tranſmiſhon ; unleſs perhaps one might ſuppoſe 
c that there are in all ſpace Iwo ethereal vibrating medi- 
tc mt, and that the vibrations of one of them conſtitute _ 

ie light, and the vibrations of the other are ſwifter, and 
& ag often as they overtake the vibrations of the ſirſt, put 
ic them into thoſe fits. But how tas æthers can be dif- 
& fuſed thro? all ſpace, one of which as upn the other, 
and by conſequence is re-afed on, without retarding, 


« ſhattering, diſperſing, and confounding one another's 


„ motions, is inconceivable.” Had this great man only 


conſidered his own inſtance of a culinary fire a little cloſer, 
and 
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1 have now laid before the reader the 


proofs for the points I undertook to make 
out—that phyſics and mathematics were ſci- 


ences eſſentially different, the end of the 
one being to inveſtigate cauſes, the province 


of the other to aſcertain effects That Sir 


Is AAc NewronN's Principia were entirely 
converſant upon the latter, and that what 
he offered occaſionally concerning the for- 
mer was propoſed under the form of con- 


jectures and queries only, g given as hints for 
future philoſophers to proceed upon, and 
egnquire farther into After which I have 
likewiſe endeavoured to ſhew 1n brief, that 
3 HuTCHINSON has enquired farther into 
them, and (if his ſcheme holds) even de- 
monſtrated thoſe conjectures to have been, 
as far as they went, true and right. In do- 


and obſerved how the ain and re-acbion of the air going 
in and the light coming out were ſo far from retarding, 
| ſhattering, diſperſing, and confounding one another's motions, 


that they were the very means of preſerving them, and 


then applied this to the ſun and the two æthers in the 
heavens, he had ſucceeded in cauſes as well as effects, and 


had been perhaps the greateſt philoſopher in the world. 
But ſince we cannot have this from a NREWTON, why 


| ſhould we diſdain to take it from a HuTcningon Let 


- the ſerious and * lay this to heart. 
G ing 
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ing this I have made the extracts faithfully, 


and I hope reaſoned fairly upon them when 


made. The reader will now indulge me in 
one reflection upon the whole. 


How unreaſonable a thing then is it, and 
how deſtructive has it e proved to 


the cauſe of truth, to take a prejudice either 
for or againſt a thing, without having con- 


ſulted and weighed the evidence by which it 


is ſupported! We have an inſtance of both 
| theſe in the caſe before us. In the firſt 


| place, the prejudice for Sir IsAac has been 


ſo great that it has deſtroyed the intent of 
his undertaking, and his books have been 
made a means of hindering that knowlege 


which they were tende 50 promote. 11 
is a notion every child imbibes almoſt with 


his mother's milk, that Sir IsAAC NEW TON 
has carried ph:lo/opby to the higheſt pitch it 
is capable of being carried, and eſtabliſhed a 


ſyſtem of phyſics upon the ſolid baſis of ma- 


thematical demonſiration. This is taken for 


granted, and grows up with us as a firſt 


principle, nor is there one in ten thouſand 


that ever examines his writings to ſee whe- 
ther it really is ſo or. not. The natural 
conſequence of a s, that if any author 


publiſhes 
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publiſhes farther diſcoveries which are ſup- 


| poſed to differ from Sir IsAAc, be his pre- 


tences ever ſo plauſible and ſpecious, he is 
not allowed a hearing. But now when Sir 
Isaac's writings come to be peruſed, we 


| find all this to be a vulgar error. Nothing, 


as it ſhould ſeem, was ever leſs in his 


thoughts, than demonſtrating the hh yal 
cauſes of nature by the mathematics, He 
owns an entire ignorance of them, and for 


that reaſon throws all he has to offer con- 


cerning them into queries only, earnęſily de- 
ſiring thoſe who come after to enquire far- 
ther, and make a proper uſe of his experi- 
ments upon phænomena, towards ſettling 


what it is that produces them. On the 


other hand, the tide of prejudice runs as 
high now againſt Mr. HurcHNSsoN. He is 
repreſented as a violent enemy to mathe- 


matical demonſtration, and a broacher of 


new and enthuſiaſtic whims never heard of 
before, in oppoſition to Sir Is AAc NEwTON 


and the whole world. This paſſes as cur- 


rent and univerſal as the other, and with 
juſt the ſame reaſon ; for it is amazing to 
think how few there are, amongſt thoſe 


who are the loudeſt againſt him, that have 
8 2 eber 


— p -_ - . 
* * — 
E 6 K — . — 
Aus __ * = — 
en 


ds mo vio 
- — — 


43 
. 
14 
1 
4 
1 


"1 
1 
1 
: 
N 
4 
] 
27 
| | 
i i? 
433 
kT 
i 
1. , 
? - 
+ £ 


—— er gy 
2 2 
= An 


84 A Fair, Candid, and Impartial 


ever read his books, or know what he ſays 


upon any one fubje&t. For did they but ex- 
amine into the merits of the cauſe, they 
would ſee, that, inſtead of being an enemy 


to mathematical demonſtration, few people 
had a greater regard for the mathematics, in 
their proper place, tho he might blame 

others for putting them in one for which 


they never were defigned ; and it was a con- 


ſtant rule he e himſelf, and a conſtant | 
piece of advice he gave to others, never to 8 
believe without proper evidence. And as to 


the charge of uu and novelty, it is the laſt 


one Sold have expected to have heard: I 
mean with regard to his philoſophy ; 5 for aa 
to his ® theolog „it is not before me now, 


His 


I cannot bar wiſh this little rude. attempt of mine 


upon the philoſophy, may give a hint to ſome abler head 
and pen, to lay before the world a ſtate of that matter 

Ukewiſe. A proper diſtinction might then be made be- 

tween thoſe things in Mr. HuTCHinsoN's writings which 


are really new and of his own manufacture, and thoſe 


which are only thought to be ſo. The former muſt be 
received, or rejected, as they mall, upon a ſtrict ſcrutiny | 
and examination, be found to deſerve ; but thoſe which 


were ſuſſiciently proved and eſtabliſhed in former ages, 
muſt {till continue fo, notwithtanding the uſe he may 
chance to make of them. Whereas, upon the preſent 
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His opinion, that there is a ſubtle agent, 
which performs the operations of nature, has 
been univerſally held, by all philoſophers 
from TuALEs to Sir ISAAC NEwrox, 
(none diſputing the being of ſuch an agent, 
but whether it were divine or material; ;) and 
tho' it has been ſometimes thought he re- 
jected it, and did the buſineſs without, yet 
from his own words I think it has been de- 
monſtrated, that he looked upon it as abſo- 


- lutely neceſſary to explain and account for 


the phænomena of the univerſe, and left it 
to be enquired after, as the main-ſpring of 
al philoſophy, Its ſubſtance, mechaniſm, 
and mode of acting indeed puzzled them all. 
And this iT MII has only en- 
deavoured to ſhew from the Bible, as well as 
to prove that the Scripture account has the 


plan of condemning indifcriminately, and at a venture, all 
he ſays upon every ſubject, we may be in danger, amidſt 
that variety he handles, of having ſome of the greateſt 
and moſt important articles of our faith, held by the 
church of Cris in all ages from Ab Au to the preſent 
times, denied, becauſe Mr. HuTcnixsox maintains them, 
and the foundation overſet, by too ſuriouſly and precipi- 
. tately throwing down the le it is ſuppoſed (and will 
it not be taken amiſs, if I add, 5 luppoſcd) he has built 
upon it. 


collateral 
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collateral evidence of all antiquity, (as far as 


the imperſet knowlege they retained of 
things went), and is demonſtrated by every ex- 
_ periment that has been made by the moderns. 


I muſt confeſs I cannot conceive how a more 


noble attempt could have been made, or a 
more rational method invented of making 
it. And that it ſhould not be examined, of 
looked into, when made, would be altoge- 
ther unaccountable, did not Mr. MAcLAu- 
RIN inform us, the caſe was exactly the 
fame with the great Sir Isaac NEwrToN 
himſelf, when his books firſt appeared i in the 
world. The reader would not think it poſs 
fible ſo inveterate and obſtinate a prejudice 
as he tells us of, ſhould once be general 
againſt an author, Who has ſince been ſo 


well received and approved. I will there- 


fore take my leave of him by ſetting down 
the paſſage at length for his fatisfaQtion and 


amuſement. It is in the 13th page — 
« IT was no new thing that this philoſas 


phy ſhould meet with oppoſition. All the 


« uſeful diſcoveries that were made in 
former times, and particularly in the laſt 
„century, had to ſtruggle with. the preju- 
&« dices of thoſe who bad accuſtomed them - 
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ſelves not ſo much as to think, but in a 


certain ſyſtematic way; who could not 


be prevailed on to abandon their favourite 
ſchemes, while they were able to imagine 


the caſt pretext for continuing the E 
pute: every art and talent was diſplayed 
to ſupport their falling cauſe ; no aid ſeem- 
ed foreign to them that could in any man- 


ner annoy their adverſary; and ſuch of- 


ten was their obſtinacy, that truth was 
able to make little progreſs, till they were 
ſucceeded by younger perſons who had 

* not ſo ſtrongly imbibed their prejudices,” 
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4 he Pref, ond Hen wil be datt 


* AN APOLOGY for certain Gnxrlxukx in a 
| Brut of OxForD, &c. By Grorcn HoRN E, 
A. M. Fellow of Macpatexn Coll ECE in Oxford, and 
afterwards LoRD BIsHor of n Second Edition, 
. with a New Preface. VV 
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II. MEMOIRS of the farm STUDIES, wal Wirth 
of the Right Reverend Geoxce Horne, D. D. late 
Len Bishor of Nokwicn ;, to which is added his Lord- 
| ſhip's own Collection of his Thoughts on a Variety af 

great and intereſting Subjects. By WILLI Jones, 
A. M. F. R. S. one of his Lordſhip's Chaplains. Second 
Edition, 8vo. together with a New Preface on certain in- 
| Foray nts] in "I" and Philoſophy. - 


It is intended alſo to print a nem Edition, in 846, 
of Conſiderations on the Life and Death of ST. Joan the 
Bars r, originally publiſhed in 1772, and reprinted in 
1777 (thoſe Editions being out of Print) together with 
ſome MS. SERMONS, and other Pieces i in Divinity, by 
Dr. Horxz, never : publiſhed before; which will be 
printed on the fame Size with the Sermons, Life, &c. &c. 
agreeably to the With of many Admirers of the Biſhop's 
Writings, that they may be in Poſſeſſion of an e 3 
; Edition of his Lordſhip's Works. 
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